L

136

i
]

The Traction Angéle and Cervical
Intervertebral Separation

ALICE M. K. WONG, MD, CHAU PENG LEC:?NG‘ MD, and CHIH-MING CHEN, PT

Seventeen normal young adults were evaluated for cervi-
cal intervertebral separation under different traction an-
gies through motorized intermittent traction inthe supine
position. In all cases, the anterior and posterior interver-
lebral spaces were increased by traction at neutral posi
tion and in 30° fiexion, but notin 15° extension. The effects
of separation were 1) neutral position: anterior interverie-
bral separation C4-5 (12%) > C3-4 (8%%), posterior inter-
vertebral separation C6-7 (37%) > C3-4 (22%) > C4-5
(19%); and 2) 30° flexion: anterior intervertebrai 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
intervertebral separation posteriorly in extension trac-
tion, especiaily 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 retief of neck muscle spasm or nerve root COMpression in
rehiabilitation medicine.™*~"**'7 Colachis and Strohm found
that a traction force of 30t for a duration of only 7 seconds can separate
the cervical intervertebrat space t1VS) in the posterior direction. The
amount of separation increased with flexion of the cervical spine. -

FOR MANY YEARS. cervical traction has been applied widely for

Neck extension during traction should be aveided., especially in older
) sLoer
patients with existing disease of the venebrobasilar system. '-2%1% 1 .

Crue’s study of 20 patients. alt patients had little or no relief in lhe
supine position. whereas 19 had moderate-to-complete relief in neck
flexion 13-30"." Some authors believe that siight flexion could open the
posterior articutations. widen the intervertebral foramen, disenzage the
facet surface. and eiongate the posterior muscular rissues and [iga-
mem_:.ﬁ.v;n

For the patients with cervical spinal fracture. traction can be used for
reduction of the cervical spine az well as for iemporary maintenance of
spigal stability. Crutchfield inwoduced skeletal traction with tongs
inseried into the skufl in 1933 Gardner-Wells tongs are now being
used with equally good results and have largely replaced Crutchfield
tongs ¥

The position of waction. however, usually depends on types of
fracture—dislocation. There are many differam tvpes of traction ma-
chines for traction in a sining position. Some of them have fixed seats
with the chair to the back of the machine. This wili produce neutral or
mildly extended neck position during traction. but ususally will still be
well wlerated by patients.

The foliowing study was performed 10 evaluate the effects of
separation of IVS under different waction angies {Figure 13.

From the Depurtinent of Rehabiliation Medicme., Chang Guog Memoriat
Hospatal, Tamper. Tuiwan. Republic ot Ching

Accepted far publication November 19 |99t

The guthors thank Edmusnd Y 37 Cian PAD. Frone-Sha Yang, PT. and

Chun-Chunty Lin. MUY o5 thair dedizsed s astinioe o this ey

!

MATERIALS AND METHODS

.iThe study inciuded 17 voung normal adults (7 men, 10 wome
without a history of neck trauma or pain. Their age ranged from {810
venrs taverage. 323 years): body height from 152 1o 169 cm {averag
157,73 and body weight from 46 10 62 kg (average. 51.3 kg).

intermitlent cervical traction was applied to subjects with a motoziz

" Dipit-Trac E 60 KS machine  Zver Prosperous instrument. Inc., Taip

Tubwuny in the supine position with a pillow upder the knee |
relination. Superficial moist hear was ziven by hydracollator over
ne¢k posteriorly for 0 minutes before traction. A traction force of [3
kgifor a duratien of 8 seconds was followed by unloading for 6 secon;
aleyrnately. with a wotal traction time of 20 minutes.

The positions of traciion were measured by a goniometer in a neutr
podition at 3(° flexion and at 15° extension berween the head and trur
without rotation or side flexion. Fhe head and runk received traction ;
dil'_ferem peck positions in a time interval of 24—18 hours.

A radiographic swdy of the cervical spine in lateral views wi
performed before and after each traction vt the end of the 0-minu
cvcle). The distances between A-ray machine. traction table. and x-ra
filmh were fined.

Fhe data of measurements in the distance of anterior or posterior fac
Jounit separation of IV'S for each vertebrae were stored on a computel
Each case was compared with a paired ¢ test before and after tractio
position.

RESULTS

Tn this study. 17 subjects received cervical traction in neutral-positior
(0°): neck traction: 4 discontinued the flexion or extension tractior
beciluse ilness developed after coming to the hospital {2 influenza. :
Denigue fever): i refused funher examination because of the develop
metk of neck pain during extension traction.

" __The‘chahgc of umterior VS before and during the end of the tractior

éycli: in different raction angles of each segment is showed jn Table 1
Antérior IVS was increased more remarkably in 307 flexion traction ir
C2-2421% ), C4-5 (16%). C5-6 (15%). and C3—~4 (10%), as well as in
neuttal position in C4~5 (1% ) and C3--4 (8%). but was decreased in !
levejs by extension traction except in C2-3 (+2%), which was stiil not
statifticaily significan.

The separations of posterior [VS were more prominent in neutral-
position traction in C6-7 (37%1, C3-4 (22%). and CA-S and C5—6
(135 they also were significant in 307 flexion in C6-7 (20%). C5-6
119% . and C4-3 (17%). The IVS of C2-3 was the only segmental level
that had an increase in separation posterior]y (+4%) (Table 2).

There was significant decrease in IVS posterioriy in extension
traction. especially 15% C6-7 (—~30% ). C5—6{~37%). C4-5 (=26%),
and €34 (~14%. Increase of IVS in the facet joint was stgmificant
only jn two segments by 15° extension teaction in C5—6 ¢ 17%) and Ca--5
tlSCiEl tTable 3).

DISCUSSION

Thiz greatest motion in the snterior and posterior directions occurs at
the C‘T—h intervertebral level. The mobility of the neck or effect of
u';:cnlim depends o the flexibility of the dise. structure of the articutar
proces<. wnd Ly of the lizaments.
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Fig 1. A, Anterior IVS. B, Posterior V3. C, Facet joint space,

Horizontal traction is most commonly used for hospitatized patients
with an acute condition.” Many authors report poer results with “bed
traction” because of higher myaelectric activity during pull. resulting in
protective spasm of neck muscle'? 5% however. the case is quile
different jn this study. With a hot pack placed on the neck before
traction for muscle relaxation. horizontal reck traction could provide
the best effect. especially in the posterior VS (C6-7 [37%]. CI1—4

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

Traction Angie
fMean % Siandard Deviation;

Ext 152

Segment a° Flex 30°
of Spine n=17} fn=13 fr=12)"
c2-3 :
Before 399 £ 063 357 + 0521 403 + 0.53
After 4234081 427 + 046 408 £ 055
Increase (%) 6 2 2
C3-4
Belore 435+ 060f 437 + 058* 489 =077
Aller 490+ 0.58 457 = 068 480 % 0.668
Increase (%) 8 <10 ) -1
Before 465 + 0587 424 + 364* 5.26 = 0.88
After 219+ 060 4.87 + 083 513+ 0.79
Increase (%} 12 114 —~1
Before 497 058 433 % 0.81° 592x 074
After 517 + 056 484 + 053 S¥IF 1M
Increass (%) .5 15 —2
C6-7 _
Before 357 +129 456 £ 077 6.21 £ 068
After 558+ (.72 498 072 632 088
Increase (%) ¢ 9 -2
P < .05.
1P < 01,

Flex = flexjion: Ext = axiension,

Table 2. Po’_sterior Intervertebral Space {in Miilimeters) Before
and After Cervical Traction in Different Traction Angles

Traction Angie
{Mean £ Slandarg Deviation)

Segrgns ! 0°

Ffex 30° Ext 157
of Spine =17, {n=13) in=12
£2-3 !

Before 33+ 4093 334 +082 388+ 070
After ; 372+ 071 342 =083 363 £ 063
increase (%) 15 5 4
C3-4
Before L 387 070 384080 487+ 074
After i 424+ 058 391 +0.79 414 £ 056
Increase (%) 22 4 : —-14
Ca-5 ;
Belore 348 £ 089 352072 528 £ 088
After 402 £ 057 403 + .63 386077
Increase (%] 19 17 —26
C5-6
Befare ; 3.38 = 1.0+ 383 £ Dag" 582 +074
After B3t 09g 419 £ 079 368+ 008
Increase (%) 19 7. 19 —37
Before : 273 + 085" 322+ 087 621 £ 068
After L 361 k102 381 £ 1.00 313072
Increase {%); k¥ 20 ~EQ)
P

Flex = flexiori: Ext = extension,

22%]. and C4~3 and C5-6 | 19%]). although it was less effective in the
amterior [VS tsighificant only in C4-5 {12%] and C34 [8%]).

Anterior IVS separation was more effective with cervical traction in
30° flexion: C2-3 (21%). C4-5 {16%), CS-6 (15%). and C3-4{10%.
in flexion u'ai:tioi:. posterior IVS increased only at C6~7 (20%), C5-6
19%). and C3-5(17%).

That traction inneck extension position could not provide an incrense
i 1VS was also proved in this study. as in other studies, >5-%17 With

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

Traction Angle
{Mean + Standard Dewation)

©

Segment | g°

Flex 30° Ext 15
of Spine fn=17; fn=13} n=12j
Co-3 " 5 -

Before i 199+ 039 208 = 0.77 184 £ 018
After (204 £ 052 184028 © 208=+029
Increase (%) 2 -12 7
C3-4 L
Before_ . P 18954046 234 £ 136 201 £ 030
.Aﬂerl ) S} 139+ 04y 103 + 0386 209+ 048
Increase (%) -0 . - 2 —14 . '3
Before : 189+ 048 230+ 152 188 £ 019
Atter ;199038 1881029 2184042
Increase (%) 1. . 5 —18 15
2.3 . ’ '
Before - 5 187+ 042 223+124 196 £ 027
After P 194 £ 027 201 £ 037 230 £ 047
Increase (%) | 3’ —-10 17
Betfore 187 040 187 £ 029 199 + 028
After 1 206 £ 048 197 £ 0.23 211 £ 039
Increase (%) 10 -5 6
P
P05
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the increase of space in the facet Joint of pars interarticularis and
decrease of IVS. cervical traction in the exiension position may increase
the risk of injury in cases of cervical instability or verebrobasilar
arterial insufficiency. A number of subjects complained of discomfon
during traction in extension: one even insisted on ifnmediate discontin.
uation of the traction. There were o such complaints in traction under

neotral or flexion position.
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