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Introduction

Lum bar s pinal s te nos is  (LSS) is  a condition in w h ich
th e  s pinal canal narrow s  at th e  le ve l of lum bar
ve rte brae  and com pre s s e s  th e  s pinal cord and ne rve s .
It caus e s  back  pain and/or ne ural s ym ptom s  in th e
low e r e xtre m itie s  and re s ults  in re duce d q uality of

life .1 Th e  natural h is tory of s pinal s te nos is  re m ains
poorly unde rs tood w ith  s tudie s  re porting th at about
a h alf of patie nts  re m ain clinically s table , w ith  a q uarte r
w ors e ning or im proving.3

Se ve ral m e th ods  are  us e d to im age  th e  lum bar s pine ,
including plain radiograph y, s agittal tom ograph y, con-
ve ntional m ye lograph y, com pute d tom ograph y (CT),
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BACKGROUND: Lum bar s pinal s te nos is  is  an im portant path ologic e ntity to re cogniz e  in patie nts  w ith  radicular
s ym ptom s  as  it can h ave  a ne gative  im pact on q uality of life . Alth ough  MRI is  cons ide re d an appropriate  tool
for s tudying s pinal s te nos is . CT can be  pe rform e d rapidly and allow s  pre cis e  e valuation of s pinal canal and h as
a s upe rior ability to dis crim inate  cortical bone  from  s oft tis s ue  s uch  as  ligam e ntum  flavum . OBJECTIVE: To
de te rm ine  agre e m e nt be tw e e n CT and MRI in grading lum bar s pinal s te nos is . STUDY DESIGN: De s criptive
cros s  s e ctional s tudy. DURATION AND SETTING: Th e  s tudy w as  conducte d at Radiology de partm e nt, PNS
Sh ifa H os pital, Karach i from  01s t Fe b 2015 to 31s t Jul 2015. SUBJECTS AND METHODS: 100 patie nts  w ith
ch ronic back ach e  re fe rre d to Radiology de partm e nt for MRI or CT s can of lum bar s pine  be tw e e n 18 to 70 ye ars
of age  w e re  include d on th e  bas is  of cons e cutive  non probability s am pling. Th e  MRI and CT s can w e re  pe rform e d
on e ve ry patie nt w h ich  include d axial im age s  at m id inte r ve rte bral dis c le ve l L4-5. Total of 100 pairs  of MRI and
CT axial im age s  w e re  cre ate d and Dural s ac cros s -s e ctional are a (DSCA) w e re  calculate d us ing im age  analys is
s oftw are . Lum bar s pinal canal s te nos is  w as  grade d as  Grade  1 (No s te nos is ) w ith  DSCA > 100 m m 2, Grade  2
(Mode rate  s te nos is ) w ith  DSCA 75-100 m m 2 or Grade  3 (Se ve re  s te nos is ) w ith  DSCA < 75 m m 2. RESULTS:

Th e re  w as  agre e m e nt be tw e e n CT and MRI in th e  grade s  of lum bar s pinal s te nos is  in 73 cas e s  (73% ). Th e
de gre e  of agre e m e nt in grading lum bar s pinal s te nos is  w as  calculate d and k appa value  w as  obs e rve d as  0.527
(p-value  = 0.000) w h ich  s ignifie s  good (but not e xce lle nt, k appa > 0.75) agre e m e nt be tw e e n CT and MRI for
grading lum bar s pinal s te nos is . CONCLUSION: It w as  conclude d th at th e  agre e m e nt be tw e e n CT (w ith out
m ye lograph y) and MRI in grading Lum bar Spinal Ste nos is  is  good alth ough  not e xce lle nt. So in cas e s  w h e re
MRI is  e ith e r not available  or is  contraindicate d CT can be  of diagnos tic us e .
Key words: CT; Lum bar s pinal s te nos is ; MRI.
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A de s criptive  cros s  s e ctional s tudy w as  carrie d out
at th e  de partm e nt of Radiology of PNS Sh ifa H os pital,
Karach i from  01-02-2015 to 31-07-2015. A total of
100 patie nts  w e re  re cruite d th rough  cons e cutive  non
probability s am pling.

Inclusion Criteria

� Patie nts  re fe rre d to our radiology de partm e nt for
MRI or CT s can of lum bar s pine  to e valuate  th e  caus e
of ch ronic low  back  ach e  for m ore  th an 3 m onth s
duration.
�  Both  ge nde rs
�  Age  18 ye ars  to 70 ye ars

Exclusion Criteria

�  Patie nts  w ith  s colios is , s pinal infe ctions  or tum ors ,
m e tas tatic tum ors , prior s urge ry or s pinal injury w e re
e xclude d.
�  Patie nts  w ith  any contraindication to CT or MRI
w e re  als o e xclude d e .g. pace m ak e r, m e tallic im plant,
m e tallic fore ign body, ane urys m  clips , claus troph obia
or pre gnancy.

Th e  MRI s cans  w e re  pe rform e d on a Tos h iba s upe r-
conducting MRI s ys te m  w h ich  include d axial T2
w e igh te d im age s  at m id inte r ve rte bral dis c le ve l L4-
5. CT w as  pe rform e d us ing a W h ole  Body Multis lice
CT Scan Sys te m  Aq uillion 16 Tos h iba w h ich  include d
axial s cans  at th e  s am e  le ve l.
For e ach  patie nt, axial s cans  at L4-5 inte rve rte bral
dis c le ve l w e re  tak e n by MRI and CT and th us  a total
of 100 CT and MRI pairs  w e re  cre ate d. Th e  im age s
w e re  random iz e d, code d w ith  a num be r, and pre s e n-
te d to a q ualifie d radiologis t w h o e valuate d th e  im age s
s e parate ly. Th e  rate r w as  k e pt blinde d of th e  patie nt's
clinical h is tory and any pre vious  e xam  findings . Dural
s ac cros s -s e ctional are a (DSCA) of lum bar s pinal
canal at L4-5 le ve l w as  calculate d us ing im age
analys is  s oftw are  (Exce lart Vantage  GP Softw are ) of
e ach  patie nt. Lum bar s pinal canal s te nos is  w as  grade d
as  Grade  1 (No s te nos is ) w ith  DSCA > 100m m 2,
Grade  2 (Mode rate  s te nos is ) w ith  DSCA 75-100 m m 2

or Grade  3 (Se ve re  s te nos is ) w ith  DSCA < 75 m m 2.
All th e  colle cte d data w as  e nte re d in Statis tical
Pack age  for th e  Social Scie nce s  (SPSS) ve rs ion 21
for analys is . M e an ± SD w as  calculate d for age ,
duration of dis e as e . Fre q ue ncy and pe rce ntage  w as
calculate d for ge nde r and grade s  of s te nos is .

Materials & Methods

Th is  s tudy propos al w as  dis cus s e d on th e  forum  of
H os pital Eth ical Com m itte e  to ge t a form al approval.
Patie nts  w e re  e xplaine d th e  purpos e  and application
of th e  s tudy, as  w e ll as  th e  pos s ible  h az ards  of
e xpos ure  to radiation; follow ing w h ich  a ve rbal and
w ritte n cons e nt to volunte e r in th e  s tudy w as  obtaine d.
All th e  data w as  anonym iz e d. PNS Sh ifa h os pital
provide s  fre e  of cos t th e rape utic and diagnos tic
s e rvice s  to its  e ntitle d arm e d force s  pe rs onne l and
th e ir fam ilie s . All patie nts  re cruite d in our s tudy w e re
e ntitle d.

CT-m ye lograph y (CTM ) and m agne tic re s onance
im aging (MRI). CTM or MRI h ave  be com e  th e  m e th ods
of ch oice  for pre ope rative  radiological e valuation of
patie nts  w ith  lum bar s pinal s te nos is .4,5

CTM is  an invas ive  proce dure  w ith  s e ve ral pote ntial
com plications  including anaph ylactic re actions  to th e
contras t m ate rial, h e adach e s , arach noiditis  and
infe ction.6 MRI als o h as  fe w  draw back s  e .g. tak e s
longe r tim e  for im age  acq uis ition, com parative ly e x-
pe ns ive  and is  contraindicate d in patie nts  w ith  m e tal/
coch le ar im plants . Als o lack  of MRI facilitie s  is  an
im portant factor in ch oos ing CT s can ove r MRI in a
de ve loping country lik e  Pak is tan.8,9  A Study by Eun
SS e t al re ve ale d s upe rior ability of CT ove r M RI to
dis crim inate  cortical bone  from  s oft tis s ue  s uch  as
ligam e ntum  flavum  h ype rtroph y w h ich  is  one  of th e
com m on caus e s  of LSS.2

A large  num be r of patie nts  are  re fe rre d to Radiology
units  for e valuation of lum bar s pinal s te nos is . Due  to
th e  factors  s tate d above  it is  im portant to ch oos e
w is e ly be tw e e n th e  im aging m odalitie s .
Th e  rationale  of our s tudy is  to inve s tigate  agre e m e nt
be tw e e n MRI and CT (w ith out m ye lograph y) in grading
lum bar s pinal s te nos is  s o th at w e  can ge ne rate  a
local and curre nt data th at w ill h e lp us  ch oos e  judi-
cious ly be tw e e n CT and MRI. Th e  MRI facility is
available  in only fe w  te rtiary care  h os pitals  of our
country, m ore ove r it is  a cos tly inve s tigation w h e n
com pare d to CT s can. Utiliz ation of CT in th e s e
patie nts  can h e lp in cate ring a large r portion of our
population w ith  LSS.
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of lum bar s pine  s te nos is  in 73 cas e s  (73% ), (Ch art
No. 5). Th e  de gre e  of agre e m e nt in grading lum bar
s pinal s te nos is  w as  calculate d and k appa value  w as

Results

Patie nts  w e re  dis tribute d into tw o age  groups , it
s h ow e d th at 76 %  (n=76) w e re  be tw e e n 18 - 50 ye ars
of age  w h ile  24 %  (n=24) w e re  be tw e e n 51-70 ye ars
of age , m e an ± SD w as  calculate d as  43.9 8 ± 12.003
ye ars . H ow e ve r, m ode rate  to s e ve re  LSS (grade  2
and grade  3 patie nts ) w as  found m ore  in th e  olde r
age  group (79 %  in age  group > 50 ye ars  ve rs us  45%
in th e  younge r age  group). Patie nts  w e re  dis tribute d
according to ge nde r, it s h ow e d th at 79  %  (n=79 ) w e re
m ale  and 21 %  (n=21) w e re  fe m ale s . H ow e ve r th e
fre q ue ncy of s pinal s te nos is  (Grade  I &  II) w as  found
to be  h igh e r in fe m ale s  (61% ) as  com pare d to m ale s
(50% ) w h e n grade d by CT. Sim ilar re s ults  w e re  s e e n
w ith  MRI w h e re  42%  of fe m ale s  h ad s pinal s te nos is
vs . 33%  in m ale s , (Ch art 1,2).  Me an ± SD of pain
duration w as  calculate d as  12.06 ± 7.49 3 m onth s .

Kappa s tatis tics  w as  us e d to as s e s s  th e  s tre ngth  of
agre e m e nt be tw e e n MRI and CT in as s e s s ing grading
of lum bar s pinal s te nos is . Effe ct m odifie rs  w e re
controlle d th rough  s tratification of age , ge nde r, dura-
tion of dis e as e . Pos t s tratification k appa te s t w as
applie d. Kappa value   0.8 w as  cons ide re d s ignificant.

Out of 100 patie nts  47%  w e re  grade d as  Grade  I,
41%  as  Grade  II and 12%  as  Grade  III by CT s can
w h e re as  65%  w e re  grade d as  Grade  I, 28%  as  Grade
II and 7%  as  Grade  III by MRI, (Ch art 3,4). Th e re
w as  agre e m e nt be tw e e n CT and MRI in th e  grade s

obs e rve d as  0.527 (p-value  = 0.000) w h ich  s ignifie s
fair to good agre e m e nt be tw e e n CT and MRI for
grading lum bar s pinal s te nos is , (Ch art 6).

CT LSS Grade
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ye ars , 79 %  (n=79 ) w e re  m ale  and 21%  (n=21) w e re
fe m ale s . Oth e r s tudie s  re port th e  pre s e nting age  of
patie nts  to be  (24 - 9 0 ye ars ).1 A population bas e d
s urve y conducte d by Otani e t al. in Japan s h ow e d a
h igh e r incide nce  of LSS in fe m ale s  as  com pare d to
m ale s , e s pe cially in th e  e lde rly popu-lation1 (50%
fe m ale s  ve rs us  30%  m ale s , age d 70 - 84 ye ars ). In
anoth e r s tudy by Eun e t al., m ore  fe m ale s  w e re
diagnos e d w ith  s e ve re  de ge ne rative  LSS and late r
re q uire d s urgical de com pre s s ion as  com pare d to
m ale s .2 Our s tudy als o re ve ale d th e  fre q ue ncy of
s pinal s te nos is  (Grade  I &  II) h igh e r in fe m ale s  (61% )
as  com pare d to m ale s  (50% ) w h e n grade d by CT.
Sim ilar re s ults  w e re  s e e n w ith  MRI w h e re  42%  of
fe m ale s  h ad s pinal s te nos is  vs . 33%  in m ale s . H ow -
e ve r, th e re  is  appare nt incre as e  in num be r of s ym p-
tom atic m ale  patie nts  (79 % ) be ing re fe rre d to us
w h ich  m ay be  due  to th e  re as on th at fe m ale s  in
Pak is tan h ave  le s s  acce s s  to h e alth care  com pare d
to m ale s  and th is  diffe re nce  is  particularly s ignificant
in rural are as .
Th e  m ajority of patie nts  (80% ) pre s e nting for e va-
luation in our s tudy w e re  le s s  th an 50 ye ars  of age .
H ow e ve r, m ode rate  to s e ve re  LSS (grade  2 and grade
3 patie nts ) w as  found m ore  in th e  olde r age  group
(79 %  in age  group > 50 ye ars  ve rs us  45%  in th e
younge r age  group). Oth e r s tudie s  h ave  als o re porte d
th at pre vale nce  of LSS to be  gre ate r in th e  e lde rly
as  th e  s pinal canal are a is  obs e rve d to cons trict w ith
age .2

Th e  de gre e  of agre e m e nt be tw e e n CT and MRI in
grading lum bar s pinal s te nos is , by m e as uring dural
s ac cros s  s e ctional are as  at L4/L5 le ve l, w as  calcu-
late d as  k appa value  of 0.527, w h ich  w as  s tatis tically
s ignificant. Th is  s ugge s ts  fair to good agre e m e nt
be tw e e n CT and M RI for grading lum bar s pinal
s te nos is . A re ce nt s tudy s im ilar to ours , th at com pare d
plain CT w ith  MRI th e  L4/L5 le ve l found a s ignificant
diffe re nce  in th e  m e an DSCA (63 m m 2 on CT vs . 75
m m 2 on MRI).2 Th e  s tudy did not analyz e  th e  s im ilarity
of LSS grading but conclude d th at a com bi-nation of
CT and MRI h ave  a h igh e r true -pos itive s  de te ction
rate  th an any of th e  te s t alone .
A s ys te m ic re vie w  w as  conducte d by de  Graaf I e t al
to inve s tigate  th e  diagnos tic pe rform ance  of te s ts
us e d to de te ct LSS.10 Th e  im aging s tudie s  s h ow e d
th at accuracy of CT, MRI or CTM w as  com parable .10

In a com paris on of MRI and CTM for lum bar intraca-

Disucssion

Lum bar s pinal s te nos is  (LSS) is  an im portant
path ologic e ntity to re cogniz e  in patie nts  w ith  radicular
s ym ptom s  as  it can h ave  a ne gative  im pact on q uality
of life .1 In our s tudy, th e  fre q ue ncy of m ode rate  to
s e ve re  LSS (grade  2 and grade  3 patie nts ) w as
calculate d to be  53%  on CT and 35%  on MRI. MRI
w as  s e e n to cons tantly give  a large r Dural Sac Cros s -
s e ctional Are a (DSCA) as  com pare d to th e  CT for all
patie nts . A s tudy carrie d out by Eun SS e t al. to
com pare  th e  e ffe ctive ne s s  of CT and MRI in vis ualiz ing
s oft tis s ue s  in lum bar s pinal s te nos is  re ve ale d th at
s pinal canal are a w as  m ore  narrow e d on CT th an on
MRI in axial cuts , w h ich  could be  e xplaine d by th e
s upe rior ability of s piral CT to dis crim inate  cortical
bone  from  s oft tis s ue s .2

MR im aging is  cons ide re d th e  m odality of ch oice  for
s tudying s pine  path ologie s , e s pe cially s pinal s te nos is
be caus e  of its  be tte r ability in th e  e valuation of s oft
tis s ue  s tructure s . H ow e ve r, it is  not th e  practical ch o-
ice  in all cas e s  due  to its  lim ite d availability, gre ate r
cos t and a h igh e r num be r of contraindications  as
com pare d to th e  CT. CT h as  th e  advantage  of be ing
q uick  and allow s  pre cis e  e valuation of th e  s pinal
canal and diffe re ntiation be tw e e n s pinal canal com -
pre s s ion caus e d by dis cs , ligam e nts  and bony s truc-
ture s . Furth e rm ore , m ultis lice  CT is  found by s om e
inve s tigators  to be  s upe rior to MRI for as s e s s ing LSS
as  it s h ow s  bony s tructure s  as  w e ll as  s oft tis s ue s
cle arly.2 MRI w as  re porte d to be  unable  to re liably
dis tinguis h  cortical bone  from  s oft tis s ue s  and
unde re s tim ate d th e  s te nos is  as  com pare d to th e  CT,
s im ilar to w h at w e  obs e rve d in our s tudy.
Se ve ral s tudie s  h ave  be e n unde rtak e n to validate
q uantitative  m e th ods  of e valuating lum bar s pinal
s te nos is .4,10,11 Th is  s tudy w as  planne d to inve s tigate
agre e m e nt be tw e e n MRI and CT (w ith out m ye lo-
graph y) in grading lum bar s pinal s te nos is  s o th at w e
can ge ne rate  a local and curre nt data th at w ill h e lp
us  judicious ly ch oos e  be tw e e n CT and MRI for our
patie nts . Since  th e  MRI facility is  available  in only fe w
te rtiary care  h os pitals  of our country, utiliz ation of th e
CT in th e s e  patie nts  can h e lp in cate ring a large r
portion of our population w ith  LSS.
In our s tudy, out of 100 cas e s  of low  back  pain, th e
m e an ± SD age  w as  calculate d as  42.48 ± 11.36
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nalar dim e ns ions  Ogura H  e t al found th at grade  of
s te nos is  corre s ponde d w e ll be tw e e n th e  tw o
m odalitie s . Coh e n's  Kappa w as  82.4% , s ugge s ting
a h igh  de gre e  of corre s ponde nce .4 It w as  a w e ll
de s igne d s tudy h ow e ve r Ogura H  e t al did not com pare
th e  plain CT w ith  MRI. In contras t a s tudy by Dre w
R e t al s ugge s te d th at CT s cans  are  not a re liable
m e th od to e xam ine  th e  s e ve rity of lum bar s pinal
s te nos is  as  agre e m e nt re garding th e  s e ve rity of
s te nos is  w as  poor (k appa = 0.26 ± 0.04).11 O th e r
s tudie s  com paring plain CT w ith  MRI for LSS h ave
ge ne rally s h ow n a clos e  agre e m e nt in grading th e
LSS but s tatis tically diffe re nt value s  of th e  DSCA.2

Conclusion

It w as  conclude d th at th e  agre e m e nt be tw e e n CT
(w ith out m ye lograph y) and MRI in grading Lum bar
Spinal Ste nos is  is  good alth ough  not e xce lle nt. So in
cas e s  w h e re  MRI is  e ith e r not available  or is  contra-
indicate d CT can be  of diagnos tic us e .
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