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Anatomical feature of lumbar and S, pedicle in patients with thoracolumbar kyphosis secondary to ankylosing
spondylitis FENG Zong-xian,QIAN Bang-ping ,MAO Sai-hu,and QIU Yong. Department of Spinal Surgery,Drum Tower
Hospital Clinical College of Nanjing Medical University , Nanjing 210008 , Jiangsu , China

ABSTRACT Objective : To measure the correlative parameters of vertebral pedicles from L, to S, by CT scan in the patients
with thoracolumbar kyphosis secondary to ankylosing spondylitis (AS) and disc degenerative disease (DDD) ,and analyze their
anatomical difference in order to provide the selection and placement of pedicle screw during operation. Methods : The clinical
data of 30 male AS patients (AS group) with the mean age of (35.7+9.5) years (ranged,23 to 51) and 30 male DDD patients
(DDD group) with the mean age of (52.4+8.9) years (ranged, 39 to 64) underwent surgery in our institution from March 2012
to November 2014 were analyzed. The CT scans of lumbar and sacrum were performed before surgery. The parameters of verte-
bral pedicle from L, to S, were measured and compared ,including pedicle width (PW) ,pedicle screw path length (PL), pedi-
cle height (PH) ,pedicle transverse angle (EA) ,and pedicle inclined angle (FA). Paired sample -test was used to detect the
divergence in the above-mentioned data between left and right sides. In addition, results between two groups were compared
using independent sample i-test. Results : The study showed that a gradual increase in the average pedicle width both AS group
and DDD group from L, to S;. The average PW of AS group was bigger than DDD group in Ls and S, (P<0.05) ,it was (16.47+
2.66) mm and (21.76£2.97 )mm vs. (14.51£2.11 )mm and (18.87+2.14) mm respectively ; the average PL of DDD group was
smaller than AS group from L, to S; (P<0.05) ;the both maximum of PL were in L; segment ;the average EA of AS group was
smaller than DDD group from L, to S;;the average FA of AS group was significantly smaller than DDD group from L; to S;, (P<
0.05),was (-2.88+10.24)°, (-7.88+10.22)°, (-7.70+10.40)°, (-5.15+10.25)° vs. (4.05+2.21)°, (7.79+4.38)°, (7.07+
3.21)°,(12.62+3.21)°, respectively. Conclusion : Increasing the strength of internal fixation is feasible to insert the larger and

bigger pedicle screws in low lumbar and S; among AS patients , while the EA should be decreased properly and the direction on

B IUH < 5K A RFLA ARG (i :81372009)

Found program: National Natural Science Foundation of China (No. 81372009)
SHIRVES BR B E-mail :scoliosis2002@sina.com

Corresponding author: QIU Yong  E-mail : scoliosis2002@sina.com



PR 5 2017 4E 2 A5 30 45545 2 1 China J Orthop Trauma,Feb.2017,Vol.30,No.2 <133

the sagittal plane should be adjusted.
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Tab.1 Comparison of clinical data of patients between AS

group and DDD group

. 5 (1))
215 1% AR (xs , 4

UH /3

AS 4 30 30 0 35.7+9.5
DDD #{ 30 30 0 52.4+8.9
16 546 {6 - - - t=3.51
P1{A - - - <0.05
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Fig.1 Measure of imagingindex 1a,1b. Pedi-

cle transverse angle (EA) is the angle between longitudinal axis of vertebral pedicle and sagittal plane of vertebral body. Pedicle screw path length (PL)
is the length from the laminar cortex through the center of the pedicle to the inner cortex of the vertebral body ; this measurement provides an estimation of
the potential screw length  1c,1d. Pedicle width(PW) is the vertebral pedicle isthmus , the most narrow outer cortical dimension of the pedicle in an axial

plane 1e. Pedicle inclined angle (FA) refers to the angle between the longitudinal axis of vertebral pedicle and the plane of the vertebral body; pedicle

height (PH) is the most narrow outer cortical dimension of the vertebral pedicle in an sagittal plane

1.6 Ziterib s

K HI SPSS 16.0 Ge it 3 A #E 47 Ge it 0 v o £ dls
FHIGE AR UE 22 (x5 ) FRom  ME S MR ZE A N S 50 L3
K HTBCRT ¢ A5 50, PR AG 2 8002 0] L8R R ST
FEAS ¢ #5536, L P<0.05 N ERHGIT¥E X,
2 #R

AS 21 F1 DDD 4 #E = R 58 B (PW)L,-S, ¥ 2 %
Wi K ,AS 41 PW 7E Ls.S, ¥ & 3 KX F DDD 4,
A 02 (1647 £2.66) mm ., (21.76 £2.97) mm I
(14.51+2.11) mm (18.87+2.14) mm; W E [ ERE
Giit# L (P<0.05), W 2; PIdiHES RN EM
(EA) M\ Ly—Ls 2402 32 M 8wy , a5 — 20, 40 3l o
(11.23 £1.23)° ~(17.51 £3.64)° I (14.57 £2.11)° ~
(21.79+1.84)°;AS H# # EA 1£ L,-S, #)% DDD %
JIN 5 T TH) 22 52 B GE 34 R L (P<0.05) . P4 Li—Ls
FRAE =5 A B2 (PHOME 22 5 o4t i 3 L (P>0.05) . HE
SHETIER B (PL)L-S, 78 AS 413 18 3% K F DDD
W A 22 58 ge it L (P<0.05) o HES AR AR
f(FA)TE AS é v g Ls=S, % /T DDD 4, 43l
JE(-2.88+10.24)°, (-7.88+10.22)°, (-7.70«£10.40)°,
(=5.15+10.25)°F1(4.05+2.21)°,(7.79+4.38)°, (7.07+

3.21)°, (12.62+3.21)°; W& a2 53 A St 8 X
(P<0.05), WL# 2,
3 itie

AS 8 BRI DR A Y iy HEHE S5 T TR ,
A AP ST L, SR e R e
SR e R S R AN, P E R A R AT
JiRE o A e T AR OR B IE S BHE , H AT
HEET R ARG [ E KA R IR YT © 2 AS BFIE AR E
AR HTFARYS 1P B ORIE R AF A HE 5 AR BRET
BALAS BE AT I RAE AR SRR M)
ORI ML IR RN A (15 AS BE 1R
AR HHE 55 MR 0 RE 7 S SRET B AR IR ME o AS RS
(" W T S8 AN AT Y B S RS R B JE I 1
58 1) P AT 6P A S0 T l B8 32K 8
AR, AR B R EAR P RS SRR
T, I/ R IE 25 R BT N . I
S5 o R B2 B R XS [ Y B, BL HAR R R IR S A
I ] RE G B S PR o 1Y B R R S R A, A IR
BIROAEHE ) RS o o R ET AN SRR A AL
[ EAMEEAE R ST A, AERTIE S AL R o)
BUBRET R Bl AR s 0 7 A 22 4 03 45 0 i o PRI



PR 5 2017 4E 2 A5 30 45545 2 1 China J Orthop Trauma,Feb.2017,Vol.30,No.2 <135

x2 FWAHAPSOHBHEFABEEER S, ESREINSH (3+5)
Tab.2 The parameters of vertebral pedicle from L, to S, between AS group and DDD group (x=+s)

AS 41 ($1%4=30)

DDD 4 (] %4=30)

i H
L, L, L3 Ly Ls L, L, Ls Ly Ls N
PL( ) 56.01+ 56.05+ 58.08+ 54.93+ 55.94+ 52.87+ 52.07+ 52.70+ 52.85+ 51.20+ 50.45+ 50.54+
i 3.86 2.71%¢ 2.76* 3.16%* 1.95% 3.5495 2.16 2.54 1.89 1.76 2.31 2.60
7.48+ 8.31+ 10.01+ 12.14+ 16.47+ 21.76+ 7.24+ 7.89+ 9.02+ 11.08+ 1451« 18.87+
PW (mm) . . B
1.54* 1.68** 1.84° 1.359¢ 2.66" 2.9777 2.13 2.01 1.78 1.96 2.11 2.14
PH( ) 1497+ 14.50+ 13.84+ 14.07+ 1431+ 21.71+ 13.89+ 14.06+ 14.16+ 13.78+ 13.62+ 20.90+
i 1.20* 1.56** 1.26% 22144 2.02* 1.09%* 1.22 2.23 1.92 2.31 2.01 1.98
FA() 6.69+ 1.61+ -2.88+ -7.88+ =7.70+ -5.15+ 6.00+ 5.82+ 4.05+ 7.79+ 7.07+ 12.62+
5.83% 9.05"= 10.24* 10.227%* 10.40° 10.25°¢ 3.47 2.45 2.21 4.50 5.10 3.21
EA(°) 12.83+ 11.23+ 13.40+ 14.32+ 17.51+ 19.29+ 14.57+ 15.12+ 16.00+ 17.02+ 21.79+ 21.12+
2.13" 1.23"" 1.33¢ 2.21°¢ 3.64* 3.247%% 2.11 1.93 1.27 2.34 1.84 2.32

I : 5 DDD 41 Fe 45, “4=2.36,P<0.05; *1=0.92, P>0.05; *+=0.81,P>0.05;®=0.59, P>0.05; "t=—-4.66,P<0.05, ““t=3.14,P<0.05;**1=1.25,P>0.05; **:=
1.44,P>0.05;""=-1.64,P<0.05; " "1=-8.83,P<0.05, *1=5.37,P<0.05; %=1.32,P>0.05;"1=-0.93,P>0.05; “1=-3.26 ,P<0.05; “1=-7.07 , P<0.05 , **i=
4.64,P<0.05;°°1=1.02,P>0.05;“%1=1.44,P>0.05; " “1=-17.03,, P<0.05 ; *°1=-5.88 ,P<0.05, “1=4.26,P<0.05; "1=3.13,P<0.05; “1=1.49,P>0.05; “1=—
10.53,P<0.05; *1=-6.08,P<0.05, “4=-5.06 ,P<0.05;""1=3.31,P<0.05;“"t=1.87,P>0.05; ““1=—17.03,P<0.05 ; **1=-3.97 , P<0.05

Note : Compared with DDD group , “4=2.36,P<0.05; *¢=0.92, P>0.05; *t=0.81,>0.05 ; =0.59, P>0.05 ; "t=-4.66,P<0.05. ““t=3.14 ,P<0.05; **1=1.25,
P>0.05;*%=1.44,P>0.05;"™™=-1.64,P<0.05; " "1=-8.83,P<0.05. *1=5.37,P<0.05; “1=1.32,P>0.05;“=-0.93,P>0.05; “1=-3.26,P<0.05; “1=-7.07,
P<0.05. **1=4.64,P<0.05;°1=1.02, P>0.05 ; **1=1.44 ,P>0.05 ; “*1=-17.03, P<0.05 ; ““1=-5.88 , P<0.05. “4=4.26,, P<0.05; "1=3.13,P<0.05 ; “1=1.49 , P>

0.05; “1=-10.53,P<0.05; *1=—6.08 , P<0.05. "“4=-5.06 ,P<0.05; ""1=3.31,P<0.05; “*t=1.87,P>0.05; ““1=-17.03,, P<0.05 ; **=-3.97 ,P<0.05
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