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Correlation study of spinal canal and dural sac dimensions on MRI with therapy of lumbar disc herniation TANG
Qiang,YUAN Shuai, WANG Wei-dong, KONG Kang-meti,and WANG Xin-jia. Department of Spinal Joint Surgery ,the Second
Affiliated Hospital , Shantou University Medical College ,Shantou 515041, Guangdong, China

ABSTRACT Objective:To explore the value of spinal canal and dural sac dimensions for the treatment of lumbar disc her-
niation in MRI. Methods: The clinical data of 144 patients with single-level lumbar disc herniation underwent nonsurgical or
surgical treatment from January 2010 to December 2012 were retrospectively analyzed. There were 91 patients in the nonsurgi-
cal group, including 55 males and 36 females, ranging in age from 20 to 68 years old with an average of (43.37+£12.48) years;
and there were 53 patients in the surgical group,including 28 males and 25 females, ranging in age from 20 to 64 years old with
an average of (42.98 £ 12.95) years. JOA scores(29 scores) were used to evaluate clinical manifestation (including subjective
symptoms, objective findings,limitation of daily activities and bladder function) and outcomes. The parameters related to
spinal canal and dural sac dimensions (including spinal canal midsagittal diameter and available diameter, lateral recess width,
spinal canal and dural sac cross-sectional area) in the initial axial T2—weighted MRI were measured,and odds ratio of avail-
able diameter to midsagittal diameter,odds ratio of lateral recess width to midsagittal diameter and area ratio of dural sac to
spinal canal were calculated. Then,the differences of all parameters between two groups, and the correlations with initial JOA
scores were analyzed. Results (1)All patients were followed up from 1 to 3 years with an average of 2.1 years. JOA scores be-

fore treatment were 16.27+2.96 in nonsurgical group and 12.64+3.30 in surgical group, there was statistically significant differ-
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ence (1=6.319,P<0.01). At final follow-up time, there was no statistically significant difference in JOA scores (25.41+2.22 vs
25.76+2.29) ,improvement rate [ (72.95£12.54)% vs(76.80+£9.45)% ], and the excellent and good rate (84.91% vs 78.02% )
between two groups (P>0.05). But, the relapse rate of nonsurgical group was higher than surgical group (14.29% vs 5.67% ). (2)
Spinal canal midsagittal diameter and available diameter, lateral recess width, spinal canal and dural sac area, the ratio of avail-
able diameter to midsagittal diameter, and the ratio of lateral recess width to midsagittal diameter in surgical group were smaller
than that of nonsurgical group , but the area ratio of dural sac to spinal canal was larger, and there were statistically significant dif-
ferences between two groups(P<0.01). (3)The initial JOA scores showed significantly positive correlation with spinal canal mid-
sagittal diameter and available diameter, lateral recess width, and canal and dural sac area (P<0.01); also presented positive
correlation with the ratio of available diameter to midsagittal diameter and the ratio of lateral recess width to midsagittal diameter
(P<0.05) ; but there was a significantly negative correlation between initial JOA scores and the area ratio of dural sac to spinal
canal. Conclusion : Both nonsurgical and surgical treatment of lumbar disc herniation can obtain good effect, but the recurrence

rate of non-surgical treatment is higher. Preoperative MRI measurement parameters of spinal canal and dural sac dimensions has
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certain value for the treatment selection of lumbar disc herniation, but further refinement and validation is still required.
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Tab.1 Comparison of baseline data of patients with lumbar disc herniation between two groups
1 - il (e ) P53 () FEH AT BL (1) AL (F)
% E/8 Lis LS, Pl Hh LY
JEFARA 91 43.37+£12.37 55 36 43 48 50 41
FARA 53 42.98+12.95* 28 254 23 304 35 18"

. HIETRA LA, *1=1.467,P>0.05; °*=0.794, P>0.05 ; 4°=0.201, P>0.05 ; ’=1.704, P=0.05
Note ; Compared with nonsurgical group, *t=1.467 , P>0.05 ; %°=0.794 , P>0.05; 4=0.201, P>0.05 ; "’=1.704, P=0.05
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Fig.1 Axial T2-weighted MRI of the lumbar spine. The sketch map for
measuring the midsagittal diameter and cross-sectional area of spinal canal
at the level of disc herniation,a is the midsagittal diameter of spinal

canal, b is the cross-sectional area of spinal canal
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Fig.2 Axial T2—weighted MRI of the lumbar spine. The sketch map for
measuring the available diameter of spinal canal and cross-sectional area
of dural sac at the level of disc herniation,c is the available diameter of

spinal canal,d is the cross-sectional area of dural sac
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Fig.3 Axial T2—-weighted MRI of the lumbar spine. The sketch map for
measuring the lateral recess width at the level of disc herniation, e is the

lateral recess width
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Tab.2 Comparison of the JOA scores pre-and post-operative between two groups of patients with lumbar disc herniation

(x+s ,score)

13 s HITHT ARV

FEHER FWUAME HEIES BENTIeE oy FEYER FWAAE  HEWES BraE o
PEFARG 91 451:1.03 3.72:0.94 8.17:2.32 0 16.27+2.96 7.05£1.53 5.72+1.24 11.17x2.43 0 25.4122.22
FARY4 53 3526126 3.03x1.18 643179 -048+022 12.64:3.30* 7.81x0.73 5.42+0.84 1327+1.32 -0.2420.17 25.76+2.29°

0 SAETARAE, “1=6.319, P<0.01 ;%= -0.853, P>0.05
Note ; Compared with nonsurgical group, *1=6.319,P<0.01; “t= -0.853, P>0.05
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Tab.3 Comparison of the clinical effects between two groups of patients with lumbar disc herniation

g BB JOA BB (ves %) ‘ ALuiC) PR R
e K "J #
EFARAH 91 72.95+12.54 42 29 7 13 75.82 14.29
FAR4 53 76.8029.45* 31 14 5 3 84.91° 5.67
0 5 PARA L, “1= -1.855, P>0.05; %2=3.704, P>0.05
Note : Compared with nonsurgical group, “1= —1.855, P>0.05; x2=3.704, P>0.05
*4 WAREEERERHEREESTEREN MRI EESHE (225)
Tab.4 Quantitative parameters of MRI of patients with lumbar disc herniation in two groups(x+s)
S ETARLH (F%=91) TR (1%=53)
JEX7N Lys LsS, Y7 Lys LsS,
HEAE IE A2 (mm) 8.65+1.73 9.11%1.71 9.17+1.64 6.93+1.72* 6.76+1.67° 7.10+1.80°°
HEFIE A A% (mm) 6.23+1.77 5.95+1.76 6.52+1.75 4.52+1.74¢ 3.75+1.29® 5.32+1.80°®
B35S 5 BE (mm) 3.21£1.04 3.09+1.02 3.47+1.17 2.36 +0.877 2.09+0.75* 2.42+0.94"
HEAS TR (mm?) 176.18+70.71  161.69+59.81  191.01x78.29 114.58+54.96" 91.97+41.39* 138.01258.08**
T IR TR (mm?) 100.79+43.40  103.32+46.46  98.20+40.40 70.95+34.34% 92.46+30.92° 79.77436.03°°
IERERRR/IEP R 0.72+0.14 0.65+0.13 0.79+0.10 0.64+0.15° 0.53+0.11* 0.7320.11**
MIBsEs FE R/ 1E P kA2 0.37+0.10 0.34+0.09 0.40+0.05 0.31+0.05% 0.29+0.03" 0.33+0.072-
58 LA T /A T AR 0.57+0.11 0.62+0.09 0.52+0.09 0.63+0.104 0.68+0.09" 0.58+0.09™™

W SAEPARABIA LR, *1= 5.779,9=5.672, "1=8.606,%1=5.811,% 1=4.545 1=3.166, “1=6.725 , A1=-2.947 , P<0.01 ; 5 P ARHALE Ly s ¥ L.
Ot=5.730, ®1=6.114, "1=6.178, *1=5.394, °t=4.480 , *1=3.290, “4=3.154 , ™=-2.497 , P<0.05; 5 F- R 7E LS, V1 HL 3 ; ©%r= 2.569, ®®1= 2.737,

“=7.084,**1=3.241,*%=2.107,"1=6.352 ,"™=-2.192, P<0.05 ; °“1=1.987, P>0.05

*1=5.779,=5.672, V1=8.606,*=5.811," 1=4.545,1=3.166, “1=6.725 , 41=-2.947,P<0.01 ;

compared with nonsurgical group on Ly s level, %= 5.730, ®1=6.114, *1=6.178 , *1=5.394, ©1=4.480, *1=3.290, “4,=3.154 , M/=-2.497 , P<0.05 ; compared

=2.569,%%=2.737,""1=7.084, **1=3.241,**=2.107,"4=6.352 ,™™=-2.192, P<0.05 ; “°1=1.987,, P>0.05

Note ; Compared with nonsurgical group in population total,

with nonsurgical group on LsS; level , “1=
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Tab.5 Correlation between preoperative JOA scores and quantitative parameters
FH MHXRER(PH)
JEYLN Lys LS,

HEAE IE R AR 0.486(0.000) 0.498(0.000) 0.478(0.000)
MEAE IE R A RURAR 0.499(0.000) 0.526(0.000) 0.507(0.000)
B vt i 0.493(0.000) 0.539(0.000) 0.466(0.000)
MEE TR 0.507(0.000) 0.534(0.000) 0.517(0.000)
i 28 1 R 0.484(0.000) 0.509(0.000) 0.455(0.000)
IEHR BRI RIE 0.298(0.000) 0.374(0.001) 0.345(0.003)
s 5 i/ 1E HR R AR 0.340(0.000) 0.399(0.001) 0.362(0.006)
OEE 3 17 B/ AS TR -0.507(0.000) -0.525(0.000) -0.523(0.000)

TERYTHT JOA PO SHER TE R R A MER TE PP RO A MBS S 18 HEAS T AR AR T BR LA RE oA B AR/ TE R A BT S B/ TE R O

PR IEARDCHE , 5 B 55508 ThI AR /M TR AR 2 B AR S

Note : Initial JOA scores were positive correlation with spinal canal midsagittal diameter, spinal canal available diameter, the lateral recess width, spinal

canal area, dural sac cross-sectional area, odds ratio of available diameter to midsagittal diameter and odds ratio of lateral recess width to midsagittal di-

ameter, and was negative correlation with area ratio of dural sac to spinal canal
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