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Seventeen normal young adults were evaluated for cervi-
cal interveriebral separation under different traction an-
gles through motorized intermittent traction inithe supine
position. in all cases, the anterior and posterior interver-
tebral spaces were increased by traction at neutral posi-
tion and in 30° flexion, but not in 15° extension. The effects
of separation were 1) neutral position: anterior interverte-
bral separation C4-5 (12%) > C3-4 (8%}, posterior inter-
vertebral separation C6-7 (37%) > C34 (22%) > C4-5
(19%): and 2) 30° flexion: anterior intervertebral separa-
tion C2-3{21%) > C4-5(16%) > C5-6 (15%) > C3—4 (10%},
posterior intervertebral separation C6-7 (20%) > C5-6
(19%) > C4-5 {17%). There was a significant decrease in
intervertebra! separation posteriorly in extension trac-
tion, especially at C6-7 (—-50%), C5-6 (—37%), C4-5
{—26%), and C3—4 (-14%). The separation of facet joint
surfaces was found after traction at 15° extension, but not
in the neutral or flexion positions. [Key words: cervical
traction, intervertebral space]

pain refief of neck muscle spasm or nerve root compression in
rebabilitation medicine.*~tY}*!7 Colachis and Sirahm found

that a traction force of 3G 1b for a duration of only 7 seconds can separate
the cervical interveriebral space (IVS) 1o the posterior direction. The
amount of separation increased with flexion of the cervicai spine,*
Neck extension during raction should be avoided. especially in older
patients with existing disease of the vertebrobasilar system.'-=18 [p
Crue’s study of 20 patients. all patients had littie or no relief in the
supine position. whereas 19 had moderate-to-complete relief in neck
flexion 15-30".% Some authors betieve that slight flexion could apen the
posterior articulations. widen the interveriebral foramen, disengage the
facer surface. and elongate the posterior muscular tissues and liga-
ment,:'ﬁ";'IT

For the patients with cervical spinal fracture. traction can be used for
reduction of the cervical spine as well as for temporary maintenance of
spinal stability. Cruchtield introduced skelewal traction with tongs
inserted into the skult in 1933°, Gardner—Wells tongs are now being
used with equally good results and have largely replaced Crutchfield
tongs ¥

The position of traction. however. usually depends on tvpes of
fracture-dislocation. There are many different tvpes of traction ma-
chines for traction in a sitting postion. Some of them have fixed seats
with the chair to the buck of the machine. This will produce neutral or
mildhy extended neck position dunng traction. but usually will still be
well tolerated by patients.

The following stwdy was performed w0 evaluate the effects of
separation of IVS under different traction angles tFigore 1.

Foa MANY YEARS. cervical traction has been applied widely for
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MATERIALS AND METHODS

The study included 17 young normal adults (7 men. 10 women)
without a history of neck trauma or pain. Their age ranged from 18 te 30
vears (averagf:._'ZZ..? vears): body height from 152 10 169 cm (average.
1537.7): and body weight from 46 to 62 kg (average. 31.3 kg).

iniermitient cervical traction was applied 1o subjects with a motorized
Digit-Trac E 60 KS machine {Zuer Prosperous Instrament, Inc. . Taipei.
Tarwanr 10 the supine position with a pillow vnder the knee for
relaxation. Superficial moist heat was given by hyvdrocollator over the
neck posteriorly for 20 minutes before traction. A traction force of 13,5
kg for a duration of § seconds was followed by unloading for 6 seconds
alternately . with a total traction time of 20 minutes.

The positions of traction were measured by & poniometer tn a neutral
position at 307 flexion and at 15° extension between the head and trunk
without rotation or side flexion. The head and trank received traction in
different neck positions in a time interval of 2448 hours.

A radiegraphic study of the cervical spine in lateral views was
performed before and after each traction (at the end of the 20-minute
cycie). The distances between x-ray machine, traction table. and x-ray
film were tixed.

The data of measurements in the distance of anterior or posterior facet
Joint separation of IV'S for each vertebrae were stored on a computer,
Each case ways compared with & paired s test before and after traction
position.

RESULTS

Inthis study. 17 subjects received cervical traction in neutral-position
(0°} neck traction: 4 discontinued the flexion or extension traction
because iflness developed after coming to the hospital (2 influenza. 2
Dengue feveri: 1 refused further examination becanse of the develop-
ment of neck pain during extension traction.

The change of amerior 1V$ before and during the end of the traction
cycle in different traction angles of each segment is showed in Table 1.
Anterior IVS was increased more rematkably in 30° flexion traction in
C2-3(21%). C4-3 ¢ 16%). C5-6 (15%). and C3—4 | 10% ), as well as in
neutral position in C4-5(12%)and C3—4 (8% ), but was decreased in all
levels by extension traction except in C2-3 (+ 2%}, which was still not
siatistically significant.

The separations of posterior IVS were more prominent in neutral-
position traction in C6-7 (37%), C3-4 (22%). and C4-5 and C5-6
(199 12 they also were significant in 30° flexion in C6-7 (20% ), C5-6
(19% ). and C4-5 (17%1. The IVS of C2-3 was the only segmental level
that had an increase in separation posteriorly (+4% 3 (Table 2.

There was significam decrease in IVS posteriorly in extension
truction. especialiy 15% Co-7 {506 ). C3-6{—137%). C4-5{—26%.
and C3-4 {—14% . increase of IVS in the facet joint was significant
only in two segments by | 5% extension traction in C5-6 (17%) and Cd—5
(15%) {Table 3.

DISCUSSION

The greutest motion in the amerior and posterior directions oceurs a
the C3-6 interveriebral ievel * The mobility of the neck or effect of
traction depends on the flexibility of the disc. structare of the articular

provess.und kisity of the ligements.,
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Fig 1. A, Anterior IVS. B, Postenor V3. C, Facet joint space.

Table 2. Posterior Intervertebral Space {in Millimeters) Before
and After Cervical Tractian in Different Traction Angles

Traction Angle

tMean + Stangard Dewalion)

Segment g Flex 30° Ext 15°
of Spine fn=17j (n=13) n=12}
C2-3

Before 335+ 093 334+ 082 358 + 070

After jrex 0o 342 =083 383 £ 063

Increase (%) 15 5 4
C3-4

Before 357 £ 0.70* 3.84 £ 080 487 £ 074

After 424 + 058 391 £078 414 £ 056

Increase (%) 22 4 —14
C4-5

Befare 348 + 084" 352072 528 + 088

After 402 + 057 403 =063 386 £ 077

Increase (%) 19 17 —26
C5-8

Befare 338 £1.02° 363 = 0.88" 582+ 074

After 389+ 0898 419 =079 3668 £098

Increase (%) 19 18 ~37
ca-7

Befare 273 £ 085 322 087" 621 £ 068

After et £ 1.02 3.81 #1.00 313z 072

Increase (%) 37 20 —5C

P < .01,

Horizontal traction is most commonly used for hospitalized patients
with an acute condition.” Many authors report poor results with “bed
traction” because of higher myoelectric activity during pull. resulting in
protective spasm of neck muscle'™ 1% however, the case is quite
different in this study. With a hot pack placed on the neck before
traction for muscle relaxation. horizontal neck traction could provide
the best effect. especially in the posterior [VS (Co-7 [37%]. C3—4

Table 1. Anterior Intervertebral Space (in Millimeters) Before
and After Cervical Traction in Different Traction Angles

Tracton Angle
(Mean + Slardard Deviation:

Flex = flexion; Ext = extension.

22%]), and C4-5 and C5-6{19%]}. although it was less etfective in the
anterior V5 (significant only in C4-3 [1 2% ] and C3-—-4 [3%]).

Anterior VS separation was more effective with cervical traction in
307 flexion: C2-3(21%), C3-3 (16%). C5-6(15%). and C3—4 1 10%).
in flexivn traction, posterior [VS increased only at C6-7 (20%), C5-6
119%1, and C4-3 (17%).

That traction in neck extension pesition could not provide an increase
in I¥S was aiso proved in this siudy. as in other studies.™ "7 With

Table 3. Facet Joint (in Millimeters) Before and After Cervical
Traction in Different Traction Angles

Trachon Angie

Segment as Flex 30° Exr15°
of Sping n=17} n=13) (n=12)
c2-3

Before 389 + 083 357 £ 052+ 403+ 053

After 423 £ 0.81 427 = 046 408 £ 055

Increase (%) 6 21 2
C3-4

Before 455 £ 060t 417 £ 058" 488+ 077

After 490 + 058 457 =068 480 £ 086

Increase (%) 8 10 —1
G4-5

Before 465 £ 058t 424 + 064" 528 + 0388

Afer 5.19 £ 0.60 487 + 083 513+ 079

Increase (%) 12 16 -1
C5-8

Before 497 +0.56 433X 081" 592 = 0.74

Attar 517 £ 0.56 484 + 053 577 £1.01

Increase {%)] 5 15 —2
ca-7

Before 557 £1.21 456 £ 0.77 8.21 £ 068

After 558 £4.72 498 £ 072 632 + 088

Increase (%) 0 9 -2

P <05,

TP <01

Flex = flexion: Ext = exiension.

{Mean + Standard Deviation)

Segment 0° Flex 30° Exi 15°
of Spine n=17 (n=13} n=12
cz.3 "

Befgre 18% + 038 08 £ 0.77 t94 =018

After 204 £ 052 18402 208 =029

Increase %; 2 -12 7
C3-4

Before 195 2048 2.34 £ 1.36 201 £ 032

After 199 = G4 103 +038 209+ 048

ncrease (%) 2 —14 3
C4-5

Befora i.89 + 048 230 £ 1562 1.88 £ 0.19*

After 1.99 £ 0.38 1.88 £ 0.29 218+ 042

Increase (%) 5 . —19 13
ce-3

Before 1.87 £ 042 223 £ 124 196 & 027"

After 184 &+ 0.27 201 £ 037 230 £ 047

Increase {%; 3 —10 17
cz2-3

Before 1.87 £ 0.40 187 £ 029 199 + 028

After 206 1 048 197 2023 211 £0.39

Increase (%) 10 -5 8

TP 05,
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the increase of space in the facet joint of pars interarticularis and
decrease of IVS, cervical traction in the extension position may increase
the risk of injury in cases of cervical instability or vertebrobasilar
arterial insufficiency. A number of subjects complained of discomfort
during traction in extension; one even insisted on immediate discontin-
uation of the traction. There were no such complaints in traction under
neutral or flexion pesition.
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