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Clinical Outcome From Mechanical -
Intermittent Cervical Traction for the
Treatment of Cervical Radiculopathy: A

Case Series
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Study Design: Case series.
Objective: To describe the clinical outcomes of 15 patients with cervical radiculopathy
reated with mechanical intermittent cervical traction. \
Background: Effectiveness of traction for the treatment of cervical spinal syndromey is
controversial and the outcome of this teatient has not been established in the litdrature.
Mefliods and Measures: Fifteen patients (45.5 + 13 years) completed a course of teatment
using mechanical intermittent cervical traction. Eleven patients presented at baselirje with
radicular symptoms of 12 weeks duration or less, and 4 patients had long-standing radicular
symptoms lasling more than 12 weeks. Outcome was measured using the Neck Disability
Index {NDI) and the Numeric Pain Rating Scale {(NPRS). t .
Resulis: Eight of the 15 cases (53%] in this series demonstrated complete pain resollution;
these patients had symplom duration of 12 weeks and less. Seven of these 8 casestdisplayed
a final ND1 of 10% or less. Three out of 4 of the patients with symptom duration lgss than -
12 weeks showed no reduction in pain ot increased pain rating, with minimal chahge in
perceived disability of 12% or less. F
Conclusion: In this case series, patients with radicular symploms lasting for 12 wegks and
less demonstrated a reduction in pain and perceived disability. The NDI, when usad in
conjunction with the NPRS, provides a more comprehensive assessment of the patfent with
cervical radiculopathy, thus allowing the clinician to make a better judgment abouk the
clinical effects of cervical traction. J Orthop Sports Phys Ther 2001;31:207-213.
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ervical traction is of-
ten used by physical
therapists te treat
cervical radiculopa-
thy.'21% Opinions
vary about the application meth-
ods and the clinical results associ-
ated with traction 13192025 [t jg
speculated that traction unloads
the components of the spine by
stretching muscles, ligaments, and
functional units,>*® which is
thought to result in distraction of
articular surfaces. Traction might
prevent or reduce adhesions with-
in the dural sleeve®® and relieve
nerve root compression within
the central foramina.>3.14.17.19.25
Saunders'? speculated that trac-
tion decreases pressure within in-
tervertebral discs, while others
have suggested that it relieves
tonic muscle contraction®%® and
improves vascular status within
the epidural space and perineural
structures.” The negative intra-
discal pressure that is thought to
occur during traction might re-
sult in reduction of the herniated
nuclear material. Hunterbuch-
ner'* suggested that the effects of
traction were mainly mechanical
and, therefore, use of traction
should be limited to those painful



conditons where mechanical effects would likely
produce improvement.

Effectiveness.of traction for treatment of cervical
spinal syndromes remains controversial. In a review
of the existing literature, Van der Heij-
den et al® noted the prevalence of studies with small
samples, design flaws, and a lack of clinjcally relevanc
outcome measures. They concluded that it was not
possible 10 formulate a strong and valid judgment
about the mechanism or the evidence of specific ef-
fects of raction from the available literature.

The purpose of this case series js Lo present the
ouicomes of 15 patients with cervical radicnlopathy
who were treated with mechanical intermittent cervi-
cal traction. Imapairment, €Xamination, and treatment
information are described, as well as pain and per-
cetved disability changes from evaluation to dis-
charge. We hope that this case series will add to the
pre-existing data on the effectiveness of cervical trac-
tion.

METHODS
Subjects

Fificen consecutive patients who met the following
inclusion criteria were admitted for the case series:

1. Complaint of pain radrating to the upper ex-
tremity that was provoked or exacerbated by cer
vical active range of motion.

2. Radicular pain accompanied by at least one of
the following symptoms: decreased deep tendon
reflexes, myotomal muscle weakness, or paraes
thesias in a dermatomal pattern. Radicular pain
was defined as pain of the cervical nerve root or-
igin (in the upper limb, shoulder, or scapular re-
gion) and was distributed in a dermatomal pat-
tern.?

3. Clear or unequivocal relief of the radicular Ppain
with the manual cervieal distraction rest.

4. No history of rheumatoid arthritis, malignancy,
hypermobility, Upper motor neuronal signs, or
infectious disease of the spine. No history of ath-
erosclerotic obstruction of the carotid artery or
vertebral arteries, which could be exacerbated by
pressure on the neck. .

The patients (12 men, 3 women; 455 + 13 years;
age range, 32-81) completed a course of treatment
for cervical radiculopathy at 2 outpatient clinics in
the Pittsburgh, Pennsylvania area.

Physical Examination

Al patents underwent a physical therapy examina-
tion prior to initial treatment and after the last visit.
The examination included a detailed history of pa-
tient symptoms, measurements of cervical active
range of motion, muscle strength testing, deep ten-
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don reflex testing, soft tissue palpation, and perfor.
mance of the cervical manual distraction test, Active
range of motion of the cervical spine was measured
with the patient in the seated position using a gravity
goniometer that has a magnetic compass needle,
Range of motion of forward flexion, sidebending,
and extension were measured by force of gravity and
rotation by the compass needle. Patterns of restrie-
tion that provoked or exacerbated pain were noted
and classified as follows:
® Flexion restriction: lmited cervical flexion pro-
voking or exacerbating distal symptoms
¢ Capslar pattern: no limitation of Aexion, equal
degree of bilateral restriction of sidebending and
rotation, with some or greater limitation of exten.-
sion” |
. Closin;g restriction: equal restriction of Ipsilateral
sidebending and rotation and equal or greater
limitation of extension!®
Muscle strength for the myotomal distributions of
C5-C8 was tested using methods déscribed by Kendall
and McCreary.’s The manual distraction test was per-
formed as described by Saunders and Saunders.!® Vi
kariJuntura® found that the manual distraction test
and the n¢ck compression test were highly specific
for radicular pain, along with neurologic and radio-
logical signs in the diagnosis of root compression in
cervical disc disease. The sensitivity of these tests,
however, was found to be [ow.22

Self-lleport;i Measures

The Neck Disability Index (NDI) scale is used (o
show changes that occur in pain and functional limj-

- tations with treatment. The NDI s 2 Hitem, scaled

questionnaire designed from the modification of the
Oswestry low back pain index.® The 10 items ad-
dressed in the NDI include effect of pain on personal
care activitigs, lifting, veading, work-related activities,
driving, sleci:)ing, and the patient’s level of participa-
tion in recrgatonal activities. Each section containg 6
statements rij:presenting a different level of severity.
Each section is scored on a 0 to 5 scale, with 5 desig-
nating the greatest disability. The scores of each sec.
tion are summated for a total score of 50. The total
score is then multiplied by 2 to arrive at a percentage
score. This vilue represents the percentage of disabil-
ity. The iteras addressed by this scale describe signs
and symptoms, or level of disability, that patients com-
monly present with in phystcal therapy clinics.

The NDI provides a quantitative means of assessing:
the selfreported disability of patients presenting with
neck pain.® I js associated with levels of severity of pa-
tient complaints and is responsive to changes in symp-
tom severity during the course of freatment M The
NDI has good test-retest reliability and correlates with
other cormnohly used scales that are known 16 be re-
sponsive io tréatment such as the visual analogue scale
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FEGURE 1. {A) Weekly Numerical Pain Rating scores for 2 patients with

symptom duration less than 4 weeks. {B) WeeKly Neck Disability Index
scores for 2 patients with symptom duratian less than 4 weeks.

and multiphasic pain questionnaire scores.” Hains et
a" found the NDI to have stable psychometric proper-

_ ties, as supported by high internal consistency.

The Numeric Pain Rating Scale (NPRS) was used
to quantify pain. It is an ordinal scale designed to
measure the magnitude or intensity of pain. The
NPRS is scaled from 0 to 10, with 0 designating no

Numbstieal Paln Rating

Neck Olsabllity index

0z 3 4 s & 7 8
FIGURE 2. (A} Weekly Numerical Pain Rating scores for 4 patients with

symptom duratian of 4 weeks. (B) Weekly Neck Disability Index scores for
4 patients with symptom duration of 4 weeks,
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pain and 10 designating the worst pain imaginable.®
Downie et al® found that the NPRS is more accurate
than a’4-point simple descriptive scale or a continu-
ous visual analogue scale at measuring the same un-
derlying pain variable.

The.NDI and NPRS scores for each case in this se-
ries aré summarized in Figures 1 through 4. Patients
compléted the NPRS at initial evaluation, discharge,
and at' the beginning of every visit.
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FIGURE 4, (A) Weekly Numerical Pain Rating scores for 4 patients with

symptom duration greater than 12 weeks. (B) Weekly Neck Disability Index
scores for 4 patients with symptom duration greater than 12 weeks,
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TABLE 1. initial traction characteristics based an movement restriction,

L
i

Maximum : Minimum

i
i
i
!
+
F
i
|
b
'
i
|

Movemen¢ restriction Cervical position Type of force force ratio*
Capsular Flexion Gentle, oscillatory 5:1
Flexion restriction Slight pain-free flexion Min and max force yia
Closing restriction Flexion Min and max force 31

Min force indicates least poundage set before the reoccurrence of radicu
of poundage needed to reduce radicular symptoms..
* Ratic of the maximum force to he minimum force used.

Treatment

Intermittent cervical traction was appled to each
subject according to reatment guidelines devised by
Erhard" (Table 1). According to this protocol, a de-
cision algorithm is used to determine indication for
traction and treatment parameters (position, dura-
tion, and force of pull). Decisions are based upon
presence of distal symptoms, symptom response to
movement, and type of movement restriction {as de-
scribed earlier in this study). The initial treatment
parameters used in this case series are summarized
in Table 2. Treatment characteristics were adjusted
according to patient response and tolerance during
subsequent treatmuent sessions,

Patients who displayed muscle guarding upon ex-
amination received moist heat to the neck while in
the supine position for 20 minutes to promote relax-
ation before traction was administered. Six patenis
who had significant limitation in intersegmental mo-
bility underwent manipulation, mobilization tech-
niques, or both (Table 2). Ali patients were educated

-on proper positioning of the neck to avoid pain-pro-

voking positions. The patients also participated in an
aerobic activity such as:cycling on the upper body er
gometer, and neck refraction and scapular strength-

TABLE 2. Initial treatment parameters,

far symptoms when traction force is decreasing; Max force, minimum amount

E
cning exergises to promote good postural alignment,
Borestein 4t al® suggested that exercises are nseful to
maintain the benefits of traction.

RESULTS

Figures f through 4 illustrate changes in NPRS
and NDI across treatment sessions for all patients in
this case seties. The NPRS values that corresponded
to weekly NDI scores are plotted, except for Cases 4
and 6, whefe additional NPRS scores were included
to better show the pattern of pain level alteration
with treatment. Two patients who presented with
symptoms lasting for less than 4 weeks (Cases 1 and
2) demonstrated complete resolution of pain and an
NDI reduction of 34% and 18%, respectively. Three
of the 4 cases (Cases 3, 4, and 6) with symptom du-
ration of 4 eeks dernonstrated complete pain reso-
lution and yeduction of self- reported disability. to
less than 10%. These patients demonstrated an NDI
reduction of 32-48%. The subject who had minimal
pain reduction in this group {Case 5) demonstrated
a 32% NDI ireduction (Figure 2A. and B).

Three of the 5 cases with symptom duration of &
to 12 weeksidemounstrated complete resolution of
pain and selfreported disability. The 2 remaining

;

v
:

H

L

Case Durationof -~ sneew Lt Foree of traction : - Duration of
no. ) symptoms Patiern of restriction {Ibs: maxf/min#) ! On/off time {5) traction (min}  No. of sessions
1+ 2 weeks Closing 18/ L 806 15 BT
2 3 weeks Closing 24/8 .18k 15 b
K 4 weeks Closing 30410 ; 18/6 20 9
a* 4 weeks Closing 3010 Y3010 15 - 1D
5 4 weeks Nonspecific 25/10 i 18/6 15 16
o* 4 weeks Closing 2215 g 18/ 15 7
7* 6 weeks Closing 3010 : 30/10 20 12
8 8 weeks Capsular 2415 : 3010 20 10
9 8 weeks Capsular 205 P 30n0 15 3
10 12 weeks Flexion 208 S (D 15 7
1" 12 weeks Capsular 3010 L3 20 23
12 18 weeks Closing 24/8 30190 17 12
13 52 weekst Closing 24/8 C 3010 15 6
14 260 weeks Capsular 25410 ; 30/10 20 18
15 520 weeks Capsular 35110 3010 20 11

Min# indicates least poundage set before the reoccurrence of radicular symptoms when traction force is decreasing; max#, minimum amount of poundage

needed to reduce radicular symptoms,
* Patients who received manipulation or mobitization.
1 Thirty year total duration with 52 weeks exarcebation.
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cases in this duraton group reported a 40% and
66% pain reduction and showed an NDI reduction
of 24% for Case 8, with Case 7 showing a slight (2%)
increase in NDI (Figure 3A and B). Three of the 4
cases with symptom duration greater than 12 wecks
showed minimal to no reduction in pain rating or
percerved disability. Interestingly, one case in this
group demonstrated a 40% reduction in pain rating
with no significant NDI change (Figure 4A and B).
Overall, 8 of the 15 cases (53%) in this study demon-
strated complete pain resolution. Seven of these 8
cases displayed a final NDI score of 10% or less,
which were patients with symptom duration of 12
weeks or less.

DISCUSSION

Previous studies have shown mechanical effects of
traction, but did not associate the effects with clini-
cally relevant outcome measures. 536171925 Gag| eg 5]16
reported having “good” to “excellent” outcomes
with 20 of 24 patients treated with cervical traction,
but did not use quantifiable outcome measures.
However, the use of the NDI and NPRS in the pres-
ent case series allowed us to monitor pain severity
and the effect of pain on patentreported perfor-
mance of activities of daily living and allowed us to
determine whether altering the patient’s symptoms
has an effect on the patient’s disability. This informa-
tion is an important contribution to'the literature be-
cause it demonstrates the important role of physical
therapy interventions in helping patients return to
norinal or previous levels of function in activities of
daily living.

Patients who had symptoms lasting for more than
12 weeks showed minimal improvement in the NDI
and pain rating scale. The chronicity of their symp-
toms may be a potential explanation for this poor
outcome. Waddell** has suggested that chronic pain
has a tendency to become increasingly dissociated
from its original physical basis. It becomes more asso-
ciated with emotional distress, depression, failed
treatment, and adoption of a sick role. We hope (hat
the present case series will provide motivation for a
larger study, which will allow for stratification of pa-
tents into various levels of chronicity in order to as-
sess these effects on treatnent outcomes,

The patients in this case series had patterns of
symptom presentation from each of the movement
restriction patterns described earlier, It may have
been useful to stratify these patients according to the
movement resiriction patterns since this is what
guides the protocol that was used for treatment; how-
ever, because of the small number of cascs, it was dif
ficult to make conclusions as to whether or not specif-
ic groups responded better to cervical traction.

The patients in this case serics received various
adjunct treatments; therefore, the change in NDJ and

] Orthop Sports Phys Ther«Volume 31 +Number 4+ April 2601

|

NPRS cinnot be solely aitributed to the effects of
traction: 8ix patients received mobilization and manip-
ulations and that could have influenced outcome.
These 6 ;patients were arnong those with duration
of sympl%-oms 12 weeks or less. According to Erhard,
traction manipulation is indicated for patients with
muscle weakness, producing an immediate response
of dCIﬁ(IS[I‘dble increase in muscle stength . In a ca-
daveric study, Yi-kan et al** found that Totalory manip-
ulations under traction were safest when compared to
simultangous application of traction and rotation or
traction imposed on a rotated spinc.24 Nevertheless,
cervical Spine manipulation has been reported 1o be
risky or l_‘jmrmful, but there is litde compelling evi-
dence supporting or refiting its use.11324

Another limitation of this study was the lack of 2
control group. For future studies, it would be useful
to have q control group whose patients have similar
symptony, durations. The clinical effects noted in this
study areg those noted at discharge of patients and,
thereforg, no conclusions can be made about long-
term effdcts of traction.

CONCLQSION

Intermfittf:nt cervical traction can be used to treat
patients with cervical radiculopathy. A reduction in
pain levei and in level of disability was observed in
this case peries. In partcular, patients with a short
duration §of symptoms {12 weeks or less) had the best
outcome., The NDI, when used in conjunction with
the NPRS, provides a comprehensive assessment of
the patienit, allowing the clinician to make good
judgments about the clinical effects of cervical rac-
uon. !
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APPENDIX. Neck Disability Index

Name: Date:

This questionnaire is designed to give the doctor information as to how

your neck pain has affected your ability to manage in everyday life. Please

answer every section and mark in each section only-ONE box, which applies 1o you. We realize that you may consider that two of the statements jn
any one section may relale lo you, but just mark the box which closely describes your problem,

Section T—Pain intensity
- I have rio pain at the moment.
- The pain is very mild at the moment.
- The pain is moderate at the moment.
- The pain s fairly sevese at the moment.
- The pain is very severe at the moment.
- The pain is the worst imaginable at the moment.
Section 2—Personal care
- 1 can lock after myself normally without causing extra pain.
= | can look after myself normally but it causes extra pain.
- Itis painful to look after myself and | am slow and carefus.
- Fneed some help but manage most of my personal care.
- 1 need help everyday in most aspects of self-care.
- I do not get dressed; | wash with difficulty and stay in bed.
Section 3—Lifting {skip if you have not attempted since the anset of your
neck pain)
- | can lift heavy weights without extra pain.
- 1 can lift heavy weights but it gives me extra pain.
- Pain prevents me from lifting heavy weights off the floor, but I can man-
age if they are conveniently positioned, for example on table.
- Pain prevents me from lifting heavy objects, but manage light to medium
weights if they are conveniently placed.
- Lcan lift very light weights.
- I cannot lift or carry anything at all,
Section 4—Reading
- [can read as much as 1 want to with no pain in my neck.
- | can read as much as | want to with slight pain in my neck.
- | can read as much as | want with moderate pain in my neck.
- I cannot read as much as | want because of moderate pain in my
neck.
- 1 can hardiy read at al! because of severe pain in my neck.
- I cannot read at ali.
Section 5—Headaches
- I have no headaches at alt.
- I have stight headaches, which come infrequently.
- 1 have moderate headaches, which come frequently.
- I have moderate headaches which come infrequently.
- | have severe headaches, which come frequently.
- 1 have headaches almost all the time.

Section 6—Concentration ’

- 1 can contentrate fuliy when | want 1o with no difficulty.

- | can congentrate fully when I want to with sfight difficlty.

- I have a fair degree of difficulty concentrating when | want o,

- T have a gt of difficulty concentrating when | want to.

- T have 3 great amount of difficulty in concentrating when { want 1.

- | cannot concentrate at all.

Section 7—Work

- | can do as much work as ! want.

- | can onlyido my usual work, but no more.

- I can-do most of my wsual work, but no more.

- I cannot dp my usual werk.

- lcan hard[;z do any work at ail.

- Fcannot dp any work at all.

Section B—Driving

- I 'can drive my car without any neck pain.

- | can drive my car as long as | want with slight pain in my neck.

- [ can drivel my car as long as | want with moderate pain in my neck.

- I cannot drive my car as long as { want because of moderate pain in my neck.

- Tcan hardly drive at ait because of severe pain in my neck.

- | cannot drive my car at all. '

Section 9—Sleeping

- Ihave no trouble sleeping.

- My sleep i§ slightly disturbed (less than 1 hr sleeplessness).

- My sleep i mildly disturbed {1-2 hrs sleepless).

- My sleep is moderately disturbed (2-3 hrs sleepless).

- My sleep i greatly disturbed {3-5 hrs sleepless).

- My sleep i3 completely disturbed {5-7 hours sleepless).

Section TO—Recreation

- I'am able to engage in all my recreational activities with no neck pain
atall. i

- Lant able t engage in all my recreational activities, with some pain in
the neck.. ! '

- | am able td engage in most, but not all of my usual recreational activities
because of pain in my neck,

- lam-able & engage in a few of my usual recreational activities because
of pain in'my. neck.

- | cani hardly do any recreational activities because of pain in my neck.

- | cannot do. any recreational activities at all, :
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