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Intermittent axial wrist traction
as a conservative treatment
for carpal tunnel syndrome:

a case series
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Four patients with clinical and electrodiagnostic
evidence of carpal tunnel syndrome underwent
intermittent axial wrist traction with a pneumatic device
which applied a controlled traction force of forty to sixty
pounds per square inch along the axis of the forearm.
Traction cycled intermittently five seconds on and five
seconds off. Treatment duration was five minutes.
Patients in this study received between five and twelve
treatment sessions over a three month period. All
neurophysiological tests were performed at an
independent site without knowledge of treatment plan
before treatment commenced and then repeated after the
last treatment three months later. Clinical tests were
performed initially, after three months and after one year.
Significant subjective improvement in all cases were
accompanied by objective improvement and
normalization of the nerve conduction studies.

(JCCA 2004; 48(3):211-216)
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Quatre patients atteints du syndrome du canal carpien,
observés en milieu clinique et dont le diagnostic a été
confirmé par électrodiagnostic, ont recu un traitement
intermittent de tractions axiales du poignet. On a utilisé
un dispositif pneumatique exercant une traction
contréolée d’une force de 40 a 60 livres par pouce carré
dans ’axe de I’avant-bras. Une traction de cing secondes
était suivie d'un arrét de cing secondes. Le traitement
durait cing minutes. Les patients dans cette étude ont
recu entre cing et douze traitements échelonnés sur une
période de trois mois. Tous les tests neurophysiologiques
ont été menés dans un laboratoire neutre. Les personnes
effectuant ces tests ne connaissaient pas le but recherché
au début du traitement. Les traitements ont été repris
trois mois apres la fin du dernier traitement. Des tests
cliniques ont été effectués au début de 1’étude, apres trois
mois et apres un an. Dans tous les cas, on a constaté des
améliorations subjectives notables et observé des
améliorations réelles. On a également noté une
normalisation de la conduction nerveuse.

(JCCA 2004; 48(3):211-216)
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Introduction
Carpal tunnel syndrome (CTS) affects approximately 2%
of the adult population.!2 Females present fifteen times
more frequently than males.3-5 It is considered an entrap-
ment neuropathy because the transverse carpal ligament
compresses fibers of the median nerve against the palmar
surface of the carpal bones at the wrist.® The mechanism
is : carpal bone hypomobility, tendon and ligament thick-
ening, and localized edema.” Symptoms usually begin
with nocturnal dysesthesias and then advance to include
pain, sensory loss and hand weakness.8 It has been shown
that factors such as wrist position, angulation, excess
flexion or extension, contribute to increases in the intrac-
arpal pressure which can cause ischemic change and lo-
calized edema of the median nerve.® Repetitious manual
work and time under compression accentuate the local
changes.!0.11 Surgery has achieved a measure of success
in treating carpal tunnel syndrome.!213 Conservative
management, including alteration of the ergonomics,
anti-inflammatory medication, diuretics, steroid injec-
tions, and electrotherapy may be helpful.!4-16 Mobiliza-
tion, yoga type stretching and the use of splints has seen
renewed interest.!7-23

The purpose of this case series is to demonstrate the
utility of intermittent pneumatic decompressive wrist
traction in cases with clinical and electrodiagnostic evi-
dence of carpal tunnel syndrome.

Material and methods
Four consecutive patients were studied in this case series.
Clinical evidence of carpal tunnel syndrome was estab-
lished according to the criteria of Levine, et al.2* and
Davis, et al.2> The study followed the ethical guidelines
mandated by the authors’ respective licencing bodies re-
garding experimental techniques, technologies, devices
and procedures. Written informed consent was obtained
from each patient. All four female patients experienced
nocturnal dysesthesias. Tinel’s sign was present over the
median nerve at the wrist, in two cases. Three patients
displayed a positive Phalen’s test. There was no evidence
of muscle wasting or diminished grip strength in any of
the patients. All four patients underwent nerve conduc-
tion studies and electromyography according to a stand-
ardized protocol.26:27

Motor distal latencies were performed using abductor
pollicis brevis as a monitor. Stimulations originated eight
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centimeters proximal at the wrist. Sensory studies used
digits two and five and were recorded antidromically.
Transpalmar recordings were made by stimulating at
mid-palm and recording eight centimeters proximally
from the wrist. Abductor pollicis brevis and the first dor-
sal interosseous muscles were recorded with monopolar
needle electromyography. All electrophysiological stud-
ies were done on the Neuromax EMG System from Excel
Tech Limited (a). All neurophysiological tests were per-
formed initially and repeated three months later. (Table 1)
All clinical tests were done prior to treatment and repeat-
ed at three months and one year.

Once it had been established that there was no evi-
dence of acute or chronic denervation, the patient was
started on the machine-assisted wrist traction. The device
(b) applies a controlled traction force of forty to sixty
pounds per square inch (30-50 foot pounds) along the
axis of the forearm. The patient is seated next to the trac-
tion device and the elbow of the affected wrist is posi-
tioned in an upholstered mobile bracket on top of the
unit. Once positioned, the patient’s elbow is wrapped
above and below the joint with velcro straps. The wrist is
then secured with its own strap. The wrist strap is itself
attached by two six inch velcro straps to a mobile T-bar
which is part of the machine’s pneumatic activator. The
pneumatic activator moves in a linear track propelled by
the machine’s air compression system. When all three
straps have been secured, the elbow bracket is fixed to the
machine. The immobilized elbow is now the fixed point
during wrist traction. We followed a standardized appli-
cation derived from the only published single case study
to utilize this machine.?8 Upon activation, the T-bar
gently tractions the wrist for five seconds followed by a
five second rest interval. This intermittent cycle of trac-
tion and rest is repeated thirty times over a five minute
period. The T-bar is set in neutral alignment for the first
ten cycles. It is then angled to traction in a pronated posi-
tion for ten cycles and finally in a supinated position for
ten cycles. (Figure 1)

Results

Case 1

A thirty-nine-year-old female smoker presented with
nocturnal pain and numbness involving the dominant
right hand of more than three months duration. She was
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Figure 1 Subject seated and secured to pneumatic
axial traction device.

employed making lipstick moulds at a cosmetics factory
for thirteen years. The work was repetitive.

Examination revealed normal strength with no evi-
dence of muscle wasting. Both hands felt cold to the
touch. There was reduction to light touch and pin prick in
a median nerve distribution. Before treatment, this pa-
tient’s motor and sensory conduction velocities were sig-
nificantly prolonged for the right median nerve at 5.2 and
3.9 milliseconds, respectively. The transpalmar latency
was also delayed to 2.5 milliseconds. Evoked compound
muscle action potential amplitudes were normal as were
tests for the ulnar nerve.

After five traction treatments within a three week peri-
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od, the motor distal latency improved to 3.9 milliseconds
and the transpalmar latency measured 2.1 milliseconds.
There was still some borderline delay in the sensory dis-
tal latency (Table 1). The patient is working at modifed
duties as a receptionist because she is still at risk for re-
currence but she no longer has any numbness, tingling or
pain.

Case 2

This forty-six-year-old financial administrator had hand
numbness and pain for eighteen months. Most of her
work involved writing, and typing on an adding machine
or computer. The main complaints were pain in the wrists
and hands, radiating into the thumbs. She would often
wake up at night with numb hands. Indocid (indometh-
acin) did not provide any relief.

Examination revealed evidence of decreased sensation
to light touch and pin prick in a median nerve distribu-
tion, as well as positive Tinel’s sign at the wrist and Pha-
len’s test, bilaterally. There appeared to be no muscle
wasting nor any decrease in muscle strength. This patient
had been assessed by her personal medical physician and
provided ultrasound and radiographic information. Diag-
nostic ultrasound revealed mild fluid accumulation with-
in the tendon sheaths bilaterally but no solid or cystic
abnormality. Bony spurs on the antero-inferior margins
of the third through sixth cervical vertebrae were evident
on the cervical spine radiographs suggestive of mild de-
generative joint disease but no evidence to suggest tho-
racic outlet syndrome or double crush.2?

The initial nerve conduction studies identified bilater-
ally prolonged median nerve sensory distal latencies of
3.71 milliseconds on the right and 4.15 milliseconds on
the left. Transpalmar latencies were 2.31 milleseconds
for the right and 2.41 milliseconds for the left hand. The
patient underwent twelve wrist traction sessions over a
two month period. All nerve conduction values returned
to normal limits. This patient’s wrists were less tender
than previously and she enjoyed good ranges of wrist mo-
tion and hand sensation (Table 1).

Case 3

This fifty-one-year-old teaching nurse had previous right
carpal tunnel surgery which proved to be successful.
Over the past year she has had increasing numbness and
discomfort on the left, non-dominant hand. It disturbed
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Table 1
Pre and post electromyographic results

median amplitude

median amplitude
Sensory nerve

median motor compound muscle median sensory nerve action transpalmar
test distal lataency action potential distal latency potential latency
(milliseconds) (millivolts) (milliseconds) (microvolts) (milliseconds)
pre post pre post pre post pre post pre post
CASE 1
RIGHT HAND 5.2 3.9 10 9 3.9 3.7 40 32 2.5 2.1
CASE 2
RIGHT HAND 3.9 3.1 10 12 3.7 3.3 35 8 2.3 1.8
LEFT HAND 3.9 2.9 10 12 4.2 3.5 33 22 2.4 1.8
CASE 3
LEFT HAND 5.7 4.8 11 9.5 5.6 4.6 13 15 3.7 3.0
CASE 4
LEFT HAND 4.0 4.0 6.7 5.5 3.7 3.5 19 23 2.3 2.0
NORMAL <4.2 >5.0 <3.7 > 10 <22
VALUES

All motor and distal latencies at 8 cm. All sensory studies antidromic at 14 cm. Latency measured to peak of
sensory nerve action potential. Transpalmar latencies measured at 8 cm.

her sleep and interfered with simple tasks like holding a
book. She did not do any repetitive activity.

This patient has a history of hypo-thyroidism which
has been well controlled with Eltroxin (levothyroxineso-
dium). There was no other pertinent medical history. Ex-
amination revealed numbness to light touch and pin prick
in a median nerve distribution on the left. Tinel’s sign at
the wrist was negative but Phalen’s test was positive.
There was no muscle wasting and her hand strength was
Grade 5/5. This patient received twelve sessions of mech-
anized intermittent wrist traction over a three month peri-
od. She no longer suffered with nocturnal pain or
awakening and she felt that her hands felt normal and of
equal strength. The motor nerve conduction improved
from 5.7 milliseconds to 4.8 milleseconds and the senso-
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ry conduction went from 5.6 milliseconds to 4.6 millisec-
onds (Table 1). Surgery was avoided.

Case 4

A thirty-six year old left-handed school teacher presented
with one year of numbness, tingling and pain in the right
hand. She had tried a night splint but found it to be too
uncomfortable. Examination revealed a positive Phalen’s
test and Tinel’s sign at the right wrist. There was reduc-
tion of sensation to light touch and pin prick in a median
nerve distribution over the right wrist and hand. Her
strength was intact. The electro-diagnostic studies identi-
fied minor prolongations for the right median nerve distal
latencies and transpalmar distal latency but the patient
was quite symptomatic (Table 1).
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After three months and 12 sessions of wrist traction,
she stated that she no longer awoke at night with tingling
and she had no paraesthesiae, numbness or pain during
the day.

Discussion

In many patients with carpal tunnel syndrome, the elec-
trodiagnostic changes are mild, even though the symp-
toms may be quite significant and severe.3? Some studies
of conservative treatment report subjective relief as well
as improvement in sensory and motor nerve conduction
velocities.3! However, many of these patients have their
symptoms recur and relatively few individuals enjoy long
term relief. This new method of treatment employs a me-
chanical means of long-axis traction which we speculate
influences the local mobility enough to affect the intrac-
arpal canal pressure and thereby allow for nerve recovery
and reversal of nerve ischemia.

In this case series we observed subjective improvement
in all cases as well as objective changes and significant
normalization of some nerve conduction studies. It is not
known how long these positive effects will be maintained
but after two years of follow-up, none of these patients
have required repeat traction or surgery. We are unable to
explain with this sample size the significance of sympto-
matic improvement despite continued abnormalities in
the electrophysiological data. Many unanswered ques-
tions remain regarding recurrence rates after surgery and
conservative therapy.32 There is currently no gold stand-
ard for diagnosing carpal tunnel syndrome.33 The natural
history has not been adequately established in a large
prospective study; so a combination of electrophysiologi-
cal and clinical parameters were used to establish guide-
lines for comparison in this study. These results apply
only to the clinical diagnosis of carpal tunnel syndrome
without evidence of weakness, atrophy or urgency for
surgical decompressive surgery.

Future studies should consider selecting cohorts of
asymptomatic and symptomatic subjects, stratifying ac-
cording to age, sex, hand temperature and anthropomor-
phic measurements recorded bilaterally.3*

A large sample, randomized controlled clinical trial
with comparison to conservative treatment and sham
traction would be useful in evaluating this new and prom-
ising method of non-invasive conservative therapy for
carpal tunnel syndrome.
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