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egenerative lumbar spinal stenosis (LSS) is the narrowing of the
lumbar spinal canal, nerve root canal or intervertebral foramen du-
e to different causes.1 Most frequently observed classical clinical

sign of LSS is neurogenic claudication (NC).2,3 Congenital malformations,
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  To in ves ti ga te the qu an ti ta ti ve ef fects of lum bar cor set used in lum bar spi -
nal ste no sis (LSS) on wal king ti me. MMaatteerriiaall  aanndd  MMeett  hhooddss::  The study po pu la ti on com pri sed 70 LSS
pa ti ents with a me an age (±SD) of 59.23 ± 5.90 ye ars. The equ ip ment inc lu ded a tre ad mill, un lo a -
ding sta ti on and lum bar cor sets. All pa ti ents we re ma de to walk on a tre ad mill with 0-deg re e inc -
li na ti on at a spe ed of 1.2 km/h. Du ring this walk, a system was ava i lab le that co uld re du ce the body
we ight by 20 or 25%. The pa ti ents wal ked fi ve ti mes as fol lows: wit ho ut cor set, with elas tic wo o -
len cor set, with lum bar cor set and with eit her 20 or 25% re duc ti on in body we ight. Symptom ini-
ti a ti on ti me (SIT), and to tal wal king ti me (TWT) we re re cor ded. Sta tis ti cal eva lu a ti ons we re
per for med with the soft wa re prog ram SPSS 11.0. RRee  ssuullttss::  As a re sult of wal king with lum bar cor -
set SIT and TWT we re sig ni fi cantly lon ger com pa red to wal king wit ho ut cor set (p< 0.001). The use
of lum bar cor set had a si mi lar ef fect to that of 20% body we ight re duc ti on and leng the ned the to -
tal wal king ti me by re du cing mec ha ni cal we ight be a ring. CCoonncc  lluu  ssii  oonn::  Lum bar cor set in cre a ses SIT
and TWT in pa ti ents with lum bar spi nal ste no sis.  It is be ne fi ci al for symptoms si mi lar to that ob-
ta i ned by 20% body we ight re duc ti on.
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ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma ile lom ber spi nal ste noz (LSS) du ru mun da kul la nı lan lom ber kor se nin,
has ta la rın yü rü me sü re le ri üze ri ne olan et ki si nin kan ti ta tif ola rak de ğer len di ril me si amaç lan mış -
tır. GGeerreeçç  vvee  YYöönntteemmlleerr::  Ça lış ma ya yaş or ta la ma sı (±SD) 59.23 ± 5.90 yıl olan 70 LSS'li has ta alın -
dı. Ça lış ma araç la rı yü rü me ban dı, yük al ma is tas yo nu ve lom ber kor se idi. Tüm has ta lar 0 de re ce lik
eğim de, 1.2 km/sa hız da yü rü me ban dın da yü rü tül dü. Yü rü me sı ra sın da vü cut ağır lı ğı nı %20 ve
%25 ora nın da azal ta bi le cek bir sis tem mev cut tu. Has ta lar; kor se siz, elas tik yün kor seyle, lom ber
kor seyle ve vü cut ağır lı ğı nın %20 ve ya %25’i azal tı la rak beş kez yü rü tül dü. Ça lış ma sı ra sın da semp -
tom baş la ma za ma nı (SBZ) ve top lam yü rü me za ma nı (TYZ) kay de dil di. Bul gu la rın is ta tis tik sel de -
ğer len di ril me si SPSS Win dows 11.0 ver si yo nu pa ket prog ra mı ile ya pıl dı  BBuull  gguu  llaarr::  Lom ber kor se
ile yü rü me so nu cun da SBZ ve TYZ, kor se siz yü rü me ile el de edi len den an lam lı de re ce de da ha uzun
bu lun du (p< 0.001). Lom ber kor se kul la nı mı, vü cut ağır lı ğı nın %20'si nin azal tıl ma sıy la el de edi len
et ki ye ben zer bir de ğer de me ka nik yük len me yi azal ta rak yü rü me sü re si ni ar tır dı. SSoo  nnuuçç::  Lom ber
kor se, lom ber spi nal ste noz lu has ta lar da SBZ ve TYZ’leri ar tır mak ta dır. Lom ber kor se, semp tom -
lar üze rin de, vü cut ağır lı ğı nın %20'si nin azal tıl ma sıy la el de edi len et ki ye ben zer bir fay da sağ la mak -
ta dır. 
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de ve lop men tal de fects, de ge ne ra ti ve chan ges,
spond ylo list he sis, pos to pe ra ti ve scars, lum bar disc
her ni a or any pos sib le com bi na ti on of the se fac tors
can all play a ro le in the eti o logy of LSS.1-6 In LSS
pat ho logy, the re are dyna mic com po nents as well
as struc tu ral fac tors.7 Such dyna mic fac tors are ex-
ten si on pos tu re re sul ting in the nar ro wing of the
spi nal ca nal and axi al we ight be a ring. A study has
de mons tra ted that nar ro wing du e to axi al we ight
be a ring is mo re com mon than nar ro wing du e to ex-
ten si on pos tu re.8

In the tre at ment of pa ti ents with back pa in,
the re is no sing le form of the rapy or an ide al one.
This is al so tru e for pa ti ents with LSS. Whet her se -
ve ral tech ni qu es that are in use chan ge the na tu ral
co ur se of the di se a se or whet her they are su pe ri or
to each ot her by any me ans are yet to be de ter mi -
ned.9-12 For con ser va ti ve tre at ment, spi nal ort he ses
are al so be ing used.13,14 Ho we ver, the re are only a
li mi ted num ber of stu di es on the use of cor set in
pa ti ents with LSS.14 Du e to the li mi ta ti on in the
num ber of stu di es, it is unc le ar whet her the use of
cor set is ef fec ti ve in the tre at ment of LSS.

In this study, we ai med to in ves ti ga te the qu -
an ti ta ti ve ef fects of lum bar cor set used in LSS on
wal king ti me.

MA TE RI AL AND MET HODS

CLI NI CAL EVA LU A TI ON

All pa ti ents had de ge ne ra ti ve cen tral LSS con fir -
med by magnetic resonance imaging (MRI) with
in trac tab le NC de fi ned as leg pa in or pa rest he si as
pre ci pi ta ted by wal king and re li e ved by sit ting or
lying down.3 The pa ti ent gro up was ho mo ge no us
and NC was the only symptom. Each sub ject un-
der went a stan dar di zed exa mi na ti on inc lu ding an
as sess ment of sub jec ti ve comp la ints and re le vant
me di cal his tory, ac ti ve ran ge of mo ti on in the lum-
bar spi ne, lo wer-ex tre mity fle xi bi lity, ne u ro lo gi cal
sta tus, ga it ab nor ma li ti es, con di ti on of soft tis su es
and ar ti cu la ti ons of the spi ne. The pa ti ents un der -
went a de ta i led qu es ti o ning to get her with syste -
mic, le u ko mo tor and ne u ro lo gi cal exa mi na ti ons.
Pa ti ents we re exc lu ded if they pre sen ted with LSS
se con dary to ne op las tic or me ta bo lic ca u ses, had

lum bar spi ne or lo wer ex tre mity sur gery wit hin the
last ye ar, or we re can di da tes for ur gent low back
or lo wer ex tre mity sur gery. Pa ti ents with pe rip he -
ral vas cu lar di se a se we re exc lu ded by me ans of cli -
ni cal exa mi na ti on of pe rip he ral pul ses and
no nin va si ve vas cu lar stu di es, as in di ca ted. No pa ti -
ent had a car di o pul mo nary con di ti on that wo uld
li mit exer ci se ca pa city du ring the tre ad mill exa mi -
na ti on. The art hri tis of the hip and kne e li mi ting
wal king and the pre sen ce of di a be tes mel li tus we -
re al so among the exc lu si on cri te ri a. Et hics com-
mit te e ap pro ved the study pro to col. The pa ti ents
we re in for med be fo re be ing en rol led in the study
and writ ten con sents we re ob ta i ned.

RA DI O LO GI CAL EXA MI NA TI ON

Di rect an te ro pos te ri or and la te ral lum bo sac ral X-
rays of the pa ti ents we re ob ta i ned. MRI was car ri -
ed out with Pic ker ED GE 1.5 Tes la MRI de vi ce. T2
we igh ted se qu en ces that al lo wed for bet ter dis cri -
mi na ti on of du ral tu be spa ce and soft tis su es we re
used to me a su re the du ral tu be are a pas sing thro -
ugh in ter ver teb ral discs at le vels L2-3, L3-4, L4-5,
and L5-S1. 

TEST PRO CE DU RE

All pa ti ents we re ma de to walk on a tre ad mill with
0-deg re e inc li na ti on at a spe ed of 1.2 km/h. Du ring
this walk, a system was ava i lab le that co uld re du ce
the body we ight by 20 or 25% (Fi gu re 1). The pa-
ti ents we re not al lo wed to hold the si de bars du ring
wal king. The pa ti ents wal ked fi ve ti mes as fol lows:
wit ho ut cor set, with elas tic wo o len cor set, with
lum bar cor set and with eit her 20 or 25% re duc ti on
in body we ight. An exa mi ner re cor ded the wal king

FIGURE 1: Line drawing of treadmill device and its equipments.
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ti me. The re was 30 mi nu tes of rest bet we en each
walk. The elas tic wo o len cor set pro vi ded al most no
sup port to the wa ist and the lum bar cor set was de-
sig ned to sup port the wa ist. Lum bar cor sets we re
sup por ted with two ste el rods that we re pla ced pos-
te ri orly on pa ra ver teb ral musc les to get her with
two plas tic rods pla ced la te rally to the se. Ste el rods
we re ad jus ted in a man ner to ha ve full con tact to
the wa ist. When the pa ti ents star ted ex pe ri en cing
leg pa in, this was re cor ded as symptom ini ti a ti on
ti me. When the pa ti ents stop ped wal king be ca u se
of in cre a sed comp la ints this mo ment was re cor ded
as to tal wal king ti me. 

STA TIS TI CAL EVA LU A TI ON

Sta tis ti cal as sess ment of the da ta was car ri ed out
with SPSS Win dows 11.0 ver si on pac ka ge prog ram.
The eva lu a ti on of the pa ra me ters for pa ti ent gro -
ups was car ri ed out by cal cu la ting arith me tic me -
an±stan dard de vi a ti on and me di an (min-max)
va lu es. In or der to de li ne a te the dif fe ren ce bet we -
en the gro ups Fri ed man test was uti li zed; Bon fer -
ro ni cor rec ted Wil co xon test was emp lo yed to find
which gro up was the ca u se of this dif fe ren ce. P va -
lu e of <0.05 was con si de red sta tis ti cally sig ni fi cant;
for Bon fer ro ni cor rec ted eva lu a ti ons p< 0.01 was
ac cep ted as sig ni fi cant.

RE SULTS
A to tal of 70 LSS pa ti ents par ti ci pa ted in the study
(59 fe ma le and 11 ma le). Me an age for LSS pa ti ents
was 59.23 ± 5.90 ye ars and me an body mass in dex
(BMI) was 30.65 ± 3.06. All LSS pa ti ents had ne u -
ro ge nic cla u di ca ti on. The du ra ti on of comp la ints

for the pa ti ents was 8.62 ± 8.04 (1-30) ye ars. When
all types of walk we re com pa red in LSS pa ti ents,
wal king wit ho ut a cor set and wal king with elas tic
wo o len cor set did not dif fer in terms of SIT and
TWT (p> 0.05). The re was no in cre a se in to tal wal -
king ti me when elas tic wo o len cor set was used
(Tab le 1).

When con si de red in terms of SIT and TWT,

SIT and TWT we re sig ni fi cantly lon ger when
wal king with lum bar cor set com pa red to wal king
wit ho ut cor set (p< 0.001).

When pa ti ents we re ma de to walk af ter 20%
re duc ti on in the ir body we ight, SIT and TWT we -
re sig ni fi cantly lon ger than tho se ob ser ved when
wal king wit ho ut cor set (p< 0.001).

Si mi larly, when pa ti ents we re ma de to walk
af ter 25% re duc ti on in the ir body we ight they wal -
ked lon ger dis tan ces than they wal ked wit ho ut a
cor set (p< 0.001). This dif fe ren ce co uld be ob ser -
ved both in SIT and TWT (p< 0.001 and p< 0.001).

To tal wal king ti me me a su red with the use of
lum bar cor set and the to tal wal king ti me me a su red
with 20% re duc ti on in body we ight we re not sig-
ni fi cantly dif fe rent from each ot her (p> 0.05). The
use of lum bar cor set had a si mi lar ef fect to that of
20% body we ight re duc ti on and leng the ned the to -
tal wal king ti me by re du cing mec ha ni cal we ight
be a ring (Tab le 1).

DIS CUS SI ON
Lum bar cor set and re duc ti on of body we ight re sul -
ted in sig ni fi cant in cre a ses in wal king ti me. TWT

SIT (s) TWT (s)

Mean ± SD Madian (min-max) Mean ± SD Madian (min-max)

Walking without corset 68.0 ± 40.5 55 (15-200) 112.0 ± 66.0 93 (30-375)

Walking with woolen corset 67.4 ± 39.6 60 (14-189) 112.1 ± 66.5 95 (25-355)

Walking with lumbar corset 97.5 ± 56.4 78 (22-290) 163.3 ± 100.7 129 (40-450)

Walking with 1/5 of body weight unloaded 101.5 ± 73.6 77 (20-360) 163.7 ± 110.3 125 (30-480)

Walking with 1/4 of body weight unloaded 126.8 ± 76.7 106 (30-390) 197.0 ± 120.7 157 (40-530)

TABLE 1: Symptom initiation time and total walking time of patients with lumbar spinal stenosis (LSS).

Symptom initiation time (SIT): (s;second).

Total walking time (TWT): (s;second).
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with lum bar cor set was si mi lar to wal king ti me
with 20% re duc ti on in body we ight. 

Ex ter nal sup por ting of the lum bar spi ne with
cor set is re por ted to be help ful for pa ti ents with
LSS.15 Ho we ver, it is not cle ar with which mec ha -
nism this sup port shows its ef fect.16 Se ve ral the o ri -
es ha ve be en sug ges ted to exp la in pa in re li ef and
harm re duc ti on mec ha nisms of spi nal ort he ses.17

The first one of the se is the li mi ta ti on of mo ve -
ments of this re gi on by the ort he ses pro vi ding an
obs tac le to lum bar re gi on mo ve ments. Ot her pos-
sib le the o ri es are the re duc ti on of the in tra dis cal
pres su re by in cre a sing the in tra ab do mi nal pres su -
re, the in cre a se in the skin tem pe ra tu re, pro vi si on
of mec ha ni cal sup port and eli mi na ti on of pa in by
in cre a sing prop ri o cep ti on.18

Du ring da ily li fe ac ti vi ti es, the spi ne is fa ced
with sig ni fi cant lo a ding with the fle xi on of the
trunk, its ex ten si on and ro ta ti ons. In the ab sen ce
of se ve re lo ads, lum bar re gi on only car ri es the lo -
ad of the up per por ti on of the body.19 The to tal lo -
ad exer ted on this lum bar mo ve ment seg ment is
mostly cal cu la ted by the to tal amo unt of fle xi on,
ex ten si on or la te ral fle xi on. Thus, to tal li mi ta ti on of
mo ve ment and eli mi na ti on of lo ads are not dis cre -
te is su es.19 An ort he sis li mi ting the abo ve men ti o -
ned mo ve ments wo uld ha ve the ten dency to
re du ce the lo ads in the lum bar re gi on of the body.
Yet, the re are se ve ral struc tu res in the lum bar re-
gi on. Tho se struc tu res that are inf lu en ti al du ring
mo ti on and sta bi li za ti on re sist to com pres si on of
the lum bar re gi on, to an te ro pos te ri or and la te ral
sli ding for ces, to fle xi on, ex ten si on and ro ta ti on
mo men tums. The re is no con ci se in for ma ti on re-
gar ding which of the se lo ads co uld be eli mi na ted
to what ex tent. It is al so con tro ver si al to what ex-
tent the ort he sis co un te racts the lo ad exer ted on
the lum bar re gi on.19 In stu di es eva lu a ting the ef-
fects of ort he ses on spi nal we ight be a ring, pa ti ents
sto od up from cro uc hing po si ti on with ne ar ma xi -
mum we ight and re duc ti ons we re ob ser ved in we -
ight be a ring with the use of spi nal ort he sis.20-22 In
our study, the in cre a se ob ta i ned in the wal king ti -
me with the use of lum bar cor set, was si mi lar to
that ob ta i ned with 20% re duc ti on in body we ight. 

Li ke wi se, spi nal ort he sis are be li e ved to aid in
the trans fer of for ce from the trunk to the pel vis
es pe ci ally du ring lif ting things up the reby re du cing
the lo ad on the spi ne. This pro cess is ma na ged di-
rectly by the stiff ness of the ort he sis, whi le in di -
rectly in tra ab do mi nal pres su re is in cre a sed and
ab do men and to so me ex tent chest act li ke parts
with the abi lity to sup port the we ight of the
body.23-25

Prop ri o cep ti on is a comp lex in te rac ti on bet -
we en the af fe rent and ef fe rent systems that con trol
body mo ve ments and po si ti on. Lum bar sup ports
pro vi de ad di ti o nal af fe rent im pul ses and streng -
then prop ri o cep ti on.  Pa ti ents can per ce i ve the ir
spa ti al po si ti ons and ref ra in from un fa vo rab le bo d-
ily po si ti ons. By mec ha ni cally pre ven ting bad we -
ight be a ring tech ni qu es they aid in the co o pe ra ti on
of ot her musc le gro ups in the task and in cre a se the
sa fety of we ight be a ring.18 Red dell et al exa mi ned
272 sub jects using lum bar cor set for lum bar pa in;
only fi ve of the se we re not awa re of the pre sen ce of
the cor set whi le the ot hers we re.26 In our study, all
the pa ti ents re por ted be ing awa re of the pre sen ce
of the cor set. 

Tho u mi et al re por ted sig ni fi cant re duc ti ons in
the stress bo re by the pos te ri or an nu lus of the disc
and apoph yse al jo ints with the use of ort he sis in
pa ti ents with gre a ter lor do sis ang les.27 All the pa ti -
ents with LSS that we re rec ru i ted in our study had
in cre a ses in lum bar lor do sis. Ho we ver, we did not
me a su re the lor do sis ang le of the pa ti ents be fo re
and af ter we a ring the ort he sis.

Most of the stu di es con duc ted so far ha ve be -
en car ri ed out only on he althy vo lun te ers and di ag-
nos tic stan dar di za ti on of pa ti ents with the
di ag no sis of lum bar pa in co uld not be ma -
de.10,16,20,23,24,27,28 The pa ti ents in our study had LSS
di ag no sed cli ni cally and ra di o lo gi cally. In pre vi o us
stu di es, va ri o us cor sets we re used li ke ra ney co at,
can vas cor set, bay cast co at, elas tic lum bar cor set,
lum bar cor set, we igh tlif ter’s belt, Bos ton bra ce and
tho ra co lum bo sac ral ort he sis.19,20,22 Ho we ver, Nac -
hem son et al re por ted that in terms of mec ha ni cal
ef fect, ort he ses we re not ob vi o usly su pe ri or to each
ot her.19 We used two sig ni fi cantly dif fe rent cor sets
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in our study; an elas tic wo o len cor set that ne arly
pro vi ded no sup port and a lum bar cor set that was
de sig ned to sup port the wa ist. Lum bar cor set in cre -
a sed the wal king ti me whi le elas tic wo o len cor set
af fec ted ne it her the symptom ini ti a ti on ti me nor
the to tal wal king ti me.

In LSS pa ti ents re duc ti on in body we ight by
20% in cre a sed wal king ti me by 22% and 25% re-
duc ti on in du ced furt her im pro ve ment in wal king
ti me up to 55%. In ad di ti on, the use of lum bar cor -
set in cre a sed wal king ti me by 31%.Un der the light
of the se fin dings, we can say that with its mec ha -
ni cal ef fects on the wa ist lum bar cor set may be in-
f lu en ti al on pa in ge ne ra ting mec ha nisms. Li ke wi se,
by in cre a sing prop ri o cep ti on it might ha ve po si ti -
vely con tri bu ted to the ba lan ced con trac ti on of the
musc les and in cre a sing of wal king ti me. Ho we ver,
we can not tell whet her the we ight bo re by the
lum bar re gi on is re du ced by the in cre a se in the in-

tra ab do mi nal pres su re or by ma king a for ce trans-
fer from the up per part of the body to the pel vis.
Sin ce the pa ti ents used the cor set for a short ti me,
we can not re la te this to the in cre a se in skin tem pe -
ra tu re. Per so nal pa ra me ters li ke ang le of lor do sis
are ot her fac tors inf lu en cing we ight be a ring.

In conc lu si on, lum bar cor set in cre a ses symp-
tom ini ti a ti on ti me and to tal wal king ti me in pa ti -
ents with lum bar spi nal ste no sis. It is not ho we ver
pos sib le to tell whet her this ef fect is the re sult of
eli mi na ting the lo ad or in cre a sing the in tra ab do -
mi nal pres su re or cor rec ting prop ri o cep ti on or fi-
nally dec re a sing lor do sis. Ho we ver, lum bar cor set
has a be ne fi ci al ef fect on symptoms si mi lar to that
ob ta i ned by 20% body we ight re duc ti on.
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