Understanding Carpal Tunnel Syndrome

Understanding the
Condition

One of the most baffling and dis-
couraging conditions to treat of a mus-
culoskeletal nature is an anomaly
dubbed Carpal Tunnel Syndrome.

Carpal Tunnel Syndrome (CTS) is
one of the major forms of cumulative
trauma disorder (CTD). Other terminol-
ogy used to describe CTS includes occu-
pational neuritis, partial thenar atrophy,
and median neuritis.

CTS is generally attributed to insult,
usually compression, to the median
nerve within the wrist. This is associat-
ed with repeated or sustained activities
of fingers and hands, many times com-
bined with application of force, pressure
from hard work surfaces, and/or sharp
edges on hand tools.

The carpal tunnel is named for the
region of the wrist which contains the
eight carpal bones, two of which form a
tunnel-like structure.

Usually 10 anatomic structures pass
through the carpal tunnel. These are the
four flexor digitorum superficialis and
four flexor digitorum profundus tendons,
the flexor pollicis longus tendon, and the
median nerve. The tendons are enclosed
within their respective synovial bursae.
The median nerve contains motor, sym-
pathetic, and sensory fibers.

With some variation, the primary
areas affected by the median nerve
include most of the palmar side of the

hand, the thumb, and all of the fingers
except the ulnar side of the ring and
small fingers.

Normally, there is smooth move-
ment of the nerve and tendons accompa-
nying movements of the wrist, but com-
pression of the nerve is thought to result
from flexion and extension movements
when the boundaries of the tunnel are
compromised or when structures of the
tunnel become enlarged.

Pathological conditions may lead to
the narrowing of the carpal tunnel.
These include malaligned fractures,
rheumatoid- or osteo-arthritis, and
Paget’s disease. Gout, myxedema, mul-
tiple myeloma, acromegaly, and preg-
nancy have been associated with thick-
ening and swelling of the synovial cov-
erings of the flexor tendons. Birth con-
trol pill usage may be a contributing fac-
tor in the development of CTS in some
females.

Symptoms accompanying CTS are
sensations of pain, numbness, and tin-
gling in one or both hands at day or
night, and can become severe enough to
awaken the individual from deep sleep.

Pain associated with CTS is often
misleading because it is felt proximal to
the wrist (i.e. in the elbow or shoulder),
so the initial diagnosis may not consider
CTS because of the location of the pain.

Those afflicted may complain of an
inability to hold some objects, general
clumsiness, or a tack of normal perfor-
mance on job-related or home-based

tasks due to motor or sensory affliction. -

Generally accepted is the indication
that combined with irritation of the syn-
ovial membranes or other structures
within the carpal tunnel, deviation and
flexion/extension of the wrist will result
in compression of the median nerve.

It has therefore been hypothesized
that job design and tool design should
emphasize task performance that will
reduce deviation and flexion of the
wrist.

However, Armstrong reports that
these actions do not produce significant-
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ly more stress than when the wrist is
straight. Armstrong and Chatfin go fur-
ther to state that regardless of the posi-
tion of the wrist, stress upon the flexor
tendons is related to the magnitude of
the exertion.

Therefore tool design should
emphasize handles that will maximize
the strength and comfort of the hand.

Sustained or repeated force applied
at the base of the palm is also associated
with compression of the median nerve.
Therefore, hand tools and other objects
to be handled should be designed to dis-
tribute the forces over large fleshy areas
at the base of the thumb and little finger,
rather than concentrated at the base of
the palm.

Vibrating surfaces may also evoke
some CTS Symptoms, although the pre-
cise cause is unknown. Therefore, isola-
tion of the hand from a vibrating hand
tool may reduce the incidence of CTS
development.

Incidence, Average Cost,
and Proper Diagnosis
of CTS

The distinction between “occupa-
ticnal related” and “naturally occurring™
CTS may be arbitrary since there are
nurmerous contributing factors to the
development of CTS. However, the
incidence of CTS is apparently on the
rise as many industries now claim that it
is their most disabling and costly med-
ical problem.

The average case of CTS costs
about $3,500 to handle. In the more
severe cases, requiring surgery, compen-
sation, and possible disability claims,
costs can range from $30,000 to
$60,000. The precise incidence rate of
carpal tunnel syndrome in industry is
not known. Some conservative esti-
mates state that 10% of all workers per-
forming manual work may be affected.
However, most researchers agree that
CTS cases are underreported in aggre-
gate statistics. »
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In Texas, a recent draft of the Texas
Workers® Compensation Research
Center shows CTS totals of indemnity
and Medical costs to be $28,627 after 30
months, compared to $29,765 for other
cumulative injuries, and $26,966 for
sprain/strain injuries, dated Dec. 31, 1994,

The Texas Workers’ Compensation
Research Center Statistical Bulletin,
Detailed Claim Information Mid-Year
Data Analysis, Oct. 1994, shows that the
number of CTS claims 30 months post
year of injury from 1991, entered as of
June 30, 1994, were only 887, and 677
for other cumulative injuries, as com-
pared with 28,284 for sprain/strain.

Indeed, the U.S. Dept. of Labor
NEWS, Burcau of statistics: Work
Injuries and Hinesses by Selected
Characteristics, 1993, released Apr. 26,
1995, shows that CTS accounted for
only 1.8% of all nonfatal occupational
injuries and illnesses, while
sprains/strains accounted for 43%.
“Sprain and strain was, by far, the lead-

ing injury and illness category in every
major industry division. Similarly, back
and other portions of the trunk was the
major part of the body affected. Back
sprains, in fact, accounted for nearly a
fourth of the survey case total.

For the year 1992, CTS accounted
for 1.4%, and sprains/strains 44% of the
total. In 1991, repeated trauma disor-
ders accounted for 224,000; in 1992,
282.,000; in 1993, 302,000 of the total
industrial illnesses reported.

Note that the government has cate-
gorized them as illnesses, as very few
resulted from a one-time travma, which
characterizes injuries.

The National Council on
Compensation Insurance statistics show
a fluctuation from 0.76%, percentage of
total, cumulative trauma clairns in 19835,
to 1.19% in 1990, the last year for
which their statistics are available. The
average cost in that year was $29,166,
while the average for injuries was
$19,444. Note that they use the term
“injury” rather than “illness”.
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U.S. Deprt. of Labor Statistics reveal
that the number of CTS cases, respec-
tively for the years ending June 30,
1992, 1993, and 1994, for all Federal
Employing agencies were 3,268, 7,422,
and 8,894, respectively.

These statistics show that
Cumulative Trauma and CTS cases are
on the rise, but are a poor second to
sprain and strain cases, especially of the
back and trunk.

Phalen originally proposed diagnos-
tic criteria including two of the follow-
ing three criteria: a) positive Phalen’s
sign, b) positive Tinel’s sign and c)
objective sensory changes limited to the
median nerve distribution distal to the
wrist. More recently, he altered his view
slightly to include one or more of the
following criteria: a) hypoesthesia
restricted to the median distribution in
the hand, b} a positive Tinel’s sign with
light tapping over the median nerve at
the wrist and ¢) a positive Phalen’s
wrist-flexion test. Pauley added the
median nerve compression test, which
produces the signs and symptoms in the
affected wrist.

The neurometer offers possibly the
best non-invasive electrical diagnostic
device, and needle EMG the best inva-
sive device to isolate the median nerve
at the proper branch.

However, insurance companies are
beginning to reject CTS diagnoses for
surgery and other care, as no differential
diagnosis was performed to rule out
other CTD and related disorders which
could rule out CTS as a proper diagnosis.

Proper Differential
Diagnosis of CTS

In this series we have discussed
some generally accepted methods of
diagnosing CTS.

However, in the same manner that a
viscerosomatic reflex can cause or
mimic subluxation, other conditions can
cause CTS, or mimic it.

The following is a fairly exhaustive
listing of other conditions which should
be considered as capable of mimicking
CTS, and should therefore be ruled out
before concluding a diagnosis of CTS:

1.75" x 1.75" pkg of 4 pin type, reusable ..............cccoovvvevern, $4.95 ]

1.75" x 3.75" pkg of 4 pin type, reusable ..., $6.50 ® Bo-depleting drugs, esp.
1.75" x 1.75" pkg of 4 prewired, reusable ..oooveerooeoooeeeioi, $5.85 contraceptives

2,0" x 2.0" pkg of 16 hydrogel, disposable .............oocovvvvverenn, $7.95 ® Disease (diabetes, tumor,
2.0" x 2.0" pkg of 40 hydrogel, disposable .............cccovvvavennnn.. $15.95 arthritis, etc.)
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@ Psychological complications of
loss of sleep and work ability

® Vertebral subluxation

@ Double crush

# Cervical nib

@ Clavicle subluxation

@ Cervical Disc

® Maxillary facial neuralgia

# Thoracic outlet syndrome

@ Arterial obstruction

® Supracondylar process syndrome

@ Pronator teres syndrome

® Radial tunnel syndrome

#® Kiloh-Nevin syndrome

@ Cubital tunnel syndrome

@ Guyon’s canal syndrome

@ Syndrome of the terminal part
of the deep branch of the
radial nerve

® Collateral digital nerve syndrome

® Impingement syndrome of the
shoulder

# Bicipital tendinitis

@ Humeral epicondylitis

@ Posterior impingement syndrome
of the elbow

® Lateral compression syndrome
of the elbow

® DeQuervain’s disease

® Tenosynovitis of other dorsal
compartments

@ I[ntersection syndrome

® Flexor carpi ulnaris tendinitis

@ Flexor carpi radialis tendinitis

@ Dorsal radiocarpal impingement
syndrome

® Trigger finger

® Bursitis

® Stress fractures

@ Axillary nerve entrapment

® Suprascapular nerve entrapment

® Musculocutangous nerve
entrapment

@ Radial nerve entrapment

@ Ulnar nerve enfrapment

e Hypothenar hammer syndrome

® Median nerve entrapment

® Digital nerve entrapment

@ Anomalous innervation syndrome

® Mpyofascial syndromes

® Acupuncture point reflex
syndromes

If a doctor, no matter what the dis-
cipline or specialty, is not discerning
enough, any or a combination of any of
the preceding could falsely be diagnosed
as CTS, and the wrong-ireatment could
ensue, thus doing an injustice to the
patient.

What Therapies, If Any,
Are Effective?

In order to gauge whether any par-
ticular therapy is effective, it is pertinent
that one proceed to the relative research
data to the subject of CTS.

Are we dealing with anecdotal evi-
dence, or is there an uninterested third
party evaluating the patient population
discussed in the study?

Too often, the study consists of doc-
tors or therapists reaching a conclusion
based on any one or more of the following:

® The patient never came back,
so they were cured

@ The patient came back, but they
never complained again, s0 they
were cured

@ I couldn’t find anything further to
treat, so they were cured

® The patient said they were
asymptomatic, so they were cured

® No ideal control population to
compare with

@ ciC.

sonal and profess

November, 1995

ARE YOUR TAXES

& ACCOUNTING A PAIN
IN THE NECK?
Call 713/861-2220 today for relief.

" dedicated to chiropractic ”

"..responsive lo the mdividuals needs.”

1f the DC would only consider how
many patients come into their offices
daily with subluxations that seem to be
asymptomatic (overtly, as opposed to
covertly), then it become obvious as to
why it is important, even imperative or
crucial, to pursue these matters with all
due expediency for the benefit of the
patient. Obviously, it would be sound
reasoning to do so.

Mainstream medicine is beginning
to get their claims and pre-authorization
for CTS treatment rejected on the basis
of improper differential diagnosis suffi-
cient to disprove other CTS-like condi-
tions. Why is this? Only because:

& Weakness of grip remains
postoperatively in 78%

® 57% report return of some
preoperative symptoms
{usually pain)

@ 30% rate the results as poor to
fair 24-38 months postoperative

® 42% of compensation patients
are off work 8.4 months, average

Carpal cont'd on page 32

-- [ Rarrel Prousc

-- Dr. Allen Stevens

nal” - Dr. Judith Kanzic

Mal F. Byrne lll, P.C.

Certified Public Accountant
1235 N. Loop Wesl. Ste. 820
Houston, TX 77008
office: 713/861-222
[ax: 713/861-3706
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@ Surgeons such as Roy Meals, MD,
chief of hand surgery at the UCLA
Medical Center, predict: “We are
not going to sotve work-induced
carpal tunnel syndrome with any
kind of surgery.”

@ Stretches and exercises don’t work

@ Physical therapy modalities don’t
work (relapse rate of 80-90% or
more)

® Splinting has no significant effect

® Biofeedback has no effect

® Friction massage has no effect

® Wrist supports have no effect

Indeed, the insurance industry is
beginning to demand better diagnostic
proof of CTDs from the medical com-
munity before allowing any treatment to
ensue and be paid for.

A well-documented therapy that
reduces joint inflammation by rebuilding
joint tissue, is a substance called
Glucosamine. One such substance pro-
duced by Bioscript Research, called
Enzamine, is the only one on the market
that incorporates digestive enzymes to
enhance the absorption and utilization,
with a money-back guarantee if pain
isn’t reduced. Always check for
bioavailability of any supplement, as
most glucosamine supplements on the
market have 0%-10%, unlike high-quali-
ty brands.

Visible and Infrared Laser have
been used to reduce pain and enhance
healing, and an apparently valuable
research project using 830 nm IR diode
laser at 30mW is in progress at a GM
facility in Detroit.

In the Osteopathic realm, Sucher
documented one case of stretching being
beneficial, with a remission of patient
symptems, and a change in EMG toward
normal. Sucher considered that on the
basis of one patient’s apparent success,
that this form of myofascial release of
carpal tunnel syndrome would be con-
sidered a treatment of choice for mild to
moderately severe cases, and that
advanced cases, particularly those with
evidence of denervation and atrophy
may still require surgical release to
avoid additional or permanent nerve
damage.

If the scientific world would accept
that argument, then upper thoracic
adjustments should be the treatment of
choice for unexplained nerve deafness
based on the one case of DD Palmer.
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A statistically significant population
is necessary, with strength and other
appropriate testing to show progress, a
contro} group, and significant follow-up,
as well as differential diagnosis to show
by other means that this case was actual-
Iy CTS.

Sucher also did a more representa-
tive study utilizing 20 abnormal wrists,
and utilized a treatment regime of
“opponens roll” with stretching.
Palpatory diagnosis and nerve conduc-
tion studies were utilized in diagnosis.
The same conclasions were reached as
with his other study.

With the exception of the more rep-
resentative patient group and a control
group, the same problems ensue.

A more compelling study by
Williams with thirty patients and sixteen
controls found no benefit with stretching
and exercising. Dynamometer testing
was utilized, as-well as Phalen’s test and
autonomic function was appraised via
liquid crystal thermography.

A question for Sucher would be
whether strength was an important fac-
tor, and verification of a definite CTS
case with other tests, as well as docu-
mentation of lasting effects.

In the Chiropractic realm, Schafer
claimed some success by joint manipu-
lation at C5-6, T4-6, wrist levels, and
stripping massage of the scalenus anti-
cus preceding the cervical manipulation,

There were no controlled studies,
and no mention of tests verifying that
the conditions were actually CTS.

Walther claims great success with
Applied Kinesiology, admits that the
patients cannot resume the former job,
but offers no controlled studies.

Leahy and Mock claim great suc-
cess with their special brand of active
myofascial release, which is supposed to
break up fibrous adhesions, along with
specific stretching and strengthening
exercises. They claim to have treated,
without failure, averaging just over 4
treatments, first 90, then 150 CTS cases.

No control group is used, no exami-
nations are noted to confirm CTS.

If this is true, then similar results
should be gotten with neck or low back
conditions, on a consistent basis.
Having no failures is truly exemplary,
but hardly realistic. The failures, of
course, were not mentioned, and this
was no true study. There was no control
group, no third party examiner. Further,
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there is no proof that what they claim to
be palpating and breaking up is an actu-
al adhesion.

Mally has a special x-ray techmque
to view the carpal tunnel, along with
proprietary treatment techniques, and
claims “the unique treatment techniques
you will learn at this seminar have
shown a success rate significantly higher
than surgery, as demonstrated by radi-
ographic evidence.”

He has done no controlled studies,
according to the references he hands out.
There are no claims of long-term results.
Having talked with a couple of seminar
attendees, both say the techniques are
adjusting with work-hardening and spe-
cialized therapeutic exercises. One was
very impressed, one wasn't.

If one analyzes that Leahy and
Mock basically don’t adjust, but “break
up adhesions” and do specific stretches
and exercises, then that Mally does
extremity adjustments with specific
exercises and work-hardening, one of
the following conclusions must be made.
Either one doctor doesn’t get results
with what he left ount that the other one
is doing; or if they both get about 100%
results, the common elements of specific
stretches and exercises must be what is
actually getting the results; or the doc-
tors must be working on patient popula-
tions that would respond to their unique
technique, but wouldn’t to the other doc-
tor’s technique; or the consistent results
are placebo in nature. -

The point is that a properly con-
trolled research of each technique would
properly delineate for each practitioner
the strengths and weaknesses of his
technique to help him further develop
his technique and erhance his results.

The CTD-MARK 1 passive pneu-
matic traction device, developed by a
chiropractor to specifically treat carpal
tunnel syndrome, has no controlled stud-
ies to document it as an efficacious
treatment, to date, although one is
attempting to be arranged.

Bonebrake utilized a variety of tis-
sue manipulation (both hard and soft)
techniques to a variety of areas of the
body, according to the exacerbation or
moderation of the CTS symptoms from
the area being considered for manipula-
tive treatment. Dietary changes and sup-
plementation were used in cited
instances and for cited reasonings, spe-
cific to the profile of the individual »



L et L LI Lo F~ L

patient. Specific stretches and exercises
were administered, specific to the indi-
vidual patient’s profile. Several methods
of verification were used to diagnose
CTS, and to monitor patient progress,
including pinch gauge, strength readings
with variations in elbow angle, EMG,
task performance, controls, psychologi-
cal profiling, several range of motion
measurements, and pain and distress rat-
ings.

The patients had severe symptoms
an average of about four years.
Individuals with arthritis, M.S., and
other disease conditions were left out of
the results because it would not leave a
homogeneous patient population,
although all improved to some degree.

T am, of course, partial to this par-
ticular study, and feel it is very well
done and complete.

You have heard the following fo
many years now, and T will reiterafe it:

Chiropractic has always excelled in
certain results, but the world also
demands experimental proof of our
claims, and they will want good, con-
trolled studies of specific techniques.

Chiropractic has gotten good recog-
nition because of certain studies recent-
ly. We need more of the same tech-
niques, in order to get more reproducible
results with certain conditions,
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