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[HE] B8 LB Z M HEHE S MR- B 50 (pedicle rib unit, PRU) B AT 54 5 £H: 5 M B AT H ORI AR 1R L
Syt AR P AR AR I 77 3% 2 4 30 B A AR TI~T10 45 BEE AT 2 CT H14, 258 1mm, ¥ 74 524 PRU
S5 CT R I I R AT DU f8 b5 3% < (1)PRU 58 (PRU-W), HES SR (PW); (2)PRU 5718 K Ji
(PRU-L) Mt 5 #RET3E KK B (PL) ; (3)PRU "l 5 < R i 92 /f (PRU-A) , HE =5 4R Hh il 5 25 AR T 9 £y (PA) 5 () &
PRU BEMZ 2 MBEF(AA), &R .PRU-W 1 PW ¥ LTS i/, LT AR, H T & TS B i, ih
TS & T10 ZF#i3 K, PRU-L A1 PL LA T1 iR/, BL T10 35K, B T1 & T10 Z#i3% K PRU-A A1 PA DL T1 4
AL LA TI0 B/, i T1 2 T10 Z#i4i /N . PRU-L 5 PL . PRU-W 5 PW [A]#54 3 1 22 5 (P<0.01) . PRU-W |
PRU-L 7E B & 2 0] 22 S 08 E G T 2% 5 X (P<0.01) . PRU BET 0% & M B A A R 20°~30°, 458 fgf: PRU
BB A BT T8 I RE 34 45 [ 4 BE RO HME 5 AR K, 28 PRU Wl 8 A L K A IRAT A 3 KA I BT FA , 46 4 B0 AT f BETE
B,

[SRSR ] Mk ; Mo AR 4k 5 ARl B BR0T ;I 4k

hE 425 .R322,R814.42  XEIRIRAE. A X E4H S 1004-406X (2008)-09-0665-04

Morpho —metrological study of thoracical verterbral pedicle rib unit and thoracical pedicle on CT
scans/XIE Taogan, CHEN Qixin,LI Fangcai,et al/Chinese Journal of Spine and Spinal Cord,2008,18
(9):665~668

[Abstract] Objective:To investicate the differences between two type of pedicle screw insertion technique in
thoracic vertebrae,one is going through the pedicle rib unit (PRU), the other is going through the pedicle as
the traditional method.Method:30 adult patients were accepted thin slice CT scan,with the thickness Imm.
Images with integrated pedicle rib unit anatomic structure were measured to get the indexes as below: (1)
pedicle rib unit width(PRU-W),pedicle width(PW).(2)insertion length of pedicle rib unit screw(PRU-L),in-
sertion length of pedicle screw (PL).(3)the angle produced by the intersection of central pedicle rib unit axis
and sagittal axis(PRU-A),and the angle produced by the intersection of central pedicle axis and sagittal axis
(PA).(4)the angle extent for safe screw insertion via PRU(AA).Result:Both PRU-W and PW had the mini-
mum degree in T5 and the maximum degree in T1.The degree decreased from T1 to TS5 and increased from
T5 to T10.Both PRU-L and PL had the minimum degree in T1 and the maximum degree in T10,presenting
an increasing tendency from T1 to T10.Both PRU-A and PA had the maximum degree in T1 and the mini-
mum in T10,presenting a decreasing tendency from T1 to T10.There was statistically significant difference
Between PRU-L and PL (P<0.01),and the significant difference also presented when PRU-W and PW were
compared (P<0.01).There were significant differences when PRU-W and PRU-L were statistically studied for
different gender(P<0.01).The safe angle for screws insertion (AA) was 20°-30°.Conclusion:The width and the
length for pedicle screw accommodation in thoracical pedicle rib unit were greater than those in the pedicle,
so the thicker and longer screws could be inserted via PRU,meanwhile the possibility of safe screw insertion
was elevated.It is necessary of a greater inward angle for screw insertion via PRU,yet the safer extent of
screw insertion was present.
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HH B R I R DRI B AR A 5 AR AT [ R
(R R A AR R i, A3 AR 28 i A A =5
-l B BT (pedicle rib unit, PRU) B 4T AR,
AT TIEAS MR 24 Ao, (R ZE A —4
KRG, RWMEEILEFIR . AT
PRU 25 F FiME 5 AR SR AT IR 2500 & oA, F— 25 1]
WP H LAY LS 4 PRU BT 54
HES MR B ET 0922 5, it PRI S 146 5

1 #MRE5FZ*
1.1 —gER

TE L 30 1) A i 5 2 5 75 47 CT K A 1) Bl AR
BB 190, Lo 11 ] AR 30~58 &,
45.5 % JHEBR B HEGE R (R T R AR B Kb
), X 30 B T1-T10 F5 Bk 413 2 CT H
5, 2N 1mm,
1.2 7k

PR R SE R Sk | B 5 M 5 AR AR A5 1
1) CT et W7 1 K14, 13 FH Photoshop 145 4 31 45 14
Xt HN G AT I (B 1), (1) HES AR E
JGE B (PRU-W) 5 HE S M58 (PW) . PRU-W H
M 75 AR P B S5 2 ) B Sk A Bz BT A A /N B S
PW Sy 55 AR P9 AN R 5 18] ) d5e /DB S o (2)HE S
R —h B B0 8T K B (PRU-L) 5 #E 5 AT HE K
J& (PL):PRU-L A5 R B HEMAHTZ T PRU
BhZk IR B PL O MEAR 2 HEMRHT 2% T-HE = AR
BER LBEES . (3)HE S AR T T 5 R
fJf (PRU-A) FIHE S AR Al 5 5 8k 1w J A

1 MaHE PRU FUAH R (9 A =5 MR 28 0 4
W1.W2 %4l A PRU 98 B (PRU-W) Fl M 5 R 58 & (PW) ;L1 .12
43 %2 PRU 138 K J# (PRU-L) FIHE 5 M 4T 38 K & (PL) ;A1.A2
4390k PRU Hfiil 5 <R T Je /i (PRU-A) FIARE 5 AR bl 5 % R i
e (PA) s AV FI A 43508 PRU BT I A9 /N e RS LA, AA
Sy PRU BT % 4 i1 5

(PA) :PRU-A Ay #E =5 #2115 500 vh b 5 HE AR A
MEAS Hh 28 22 (] () 3 £ s PA SR #E 55 AR v 4l 5 A A4
MEAS T2 Z (B0 J2 £ (4) o ME = AR B HoC B AT
)% 4 f BV (AA) B R M 5] — Y] 4
EJRE IS B MEAR S B D) 2 22 ] 1) I A
1.3 Siilegab e

T B PEEHE 0.1mm 8¢ 0.1°, & SPSS
13.0 Gt A AT e it 43 B, Bods LS B pn
ME 2% (wts )RR AT 77 2B ¢ K5, P<0.05
ARENESR,

2 &R

W2 1.2, 78 T1~T10 15 Bt ,PRU-W Fl PW
PLTS fie/y, BA T K, T & TS B0,
H TS5 % T10 Z#iE K, MHFE57B PRU-W 5 PW
Pif pEE 2R (1=3.768,P<0.01) ,PRU-W 4
XE 24 A A5 B PW () 2~3 %5, 45 AN A TA] 45 B
PRU-W 79 Zc Z [ & & 1 22 5 (P<0.01) .

PRU-L F1 PL LA T1 M/, DL T10 Rk,
M T1 Z T10 Z ¥ K, AH[E Y Be PRU-L #l PL
b A B E M2 5% (1=3.339,P<0.01) ,PRU-L
B £ X5 TR 1 B PL 294 10mm , #5> A [5] 15 Bt
PRU-L 7£ 9 & Z A1 1Y 22 S A i 3 M (P<0.01) .

PRU-A F1 PA LA T1 R K, LA T10 /), B
T1 % T10 ZF#i4i/, FHIF 55 B PRU-A Fil PA 1
B EMNER (1=2.756,P<0.01) {18 & 2 8] 22
SIGIEE L,

PRU-A 155 K A5 Al i/ N £ B PRU
EET L2 METE A A R 20°~30°,

3 it
3. A ME S AR A A Ja PR R
Jiy A HE 5 AR AT B AT A 2 A vk H AT A 4
W, AR b e T AR A TR R M S AR
REAR W b B MM pe A DU AR rh M ME (T4~T9) , 17
%24 F AT S R B TA~TS HE =5 AL SE 249 480 Bz
P AT Smm, T4 %45, B 3.8mm, 7 Q1L 5k
AE I HE S AR BT, 5 R R SRR M AR B T i AT
R B 1A N A ) 2R M R S 2 B
A WS & BUHE 5 AR BT AR A ME SR 5E Y
80% k2> t BUME S5 AR A TE M3, #ES R-E T
MRET BTk 1 7K TR 1199, Panjabi 4058 i 1
PR AR B AT IR 06 S P =5 AR B 1l R ] S 3
PRET R GE PR AT RS RN BE 1 R, 2%
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R 1 EEKH#E TI~T10 & PRU SR E IR (x%s,n=30)
PRU-W PW PRU-L PL PRU-A PA
(mm) (mm) (mm) (mm) (°) (®)

- L 18.5¢1.312 8.9+0.8 44.2+2.19% 36.0+2.4 40.7+4.77 30.6+3.4
@ 16.8+1.02 8.0+0.7 39.842.7% 31.2+2.2 42.5+4.0% 31.8+2.8
- 5 17.2+1.3%2 7.740.8 47.322.5" 37.62.3 32.1+4.3% 19.6+3.7
'y 15.2+1.32 6.7+0.6 43.5+2.1% 32.8+2.6 32.7+2.9% 19.9+3.6
- 5 15.7+1.5% 6.4+0.8 50.6+3.20 38.842.6 26.542.2% 13.7+2.6
& 13.4+1.32 5.4+0.5 46.6+2.1% 34.0£2.5 27.9+2.3% 13.122.1
- L 14.9+4.30% 5.640.8 52.2+3.40% 40.02.8 24.6+2.0% 10.6+2.1
I 12.4+1.0% 4.6+0.5 48.8+2.5% 35.1£2.5 26.0+2.6% 11.2+2.7
Ts 5 14.2+1.372 5.5+0.8 54.1x3.209 413+2.7 23.542.1% 9.0+2.1
g 12.1+0.9% 4.6+0.5 51.043.0% 36.0£2.7 25.0+2.2% 8.8+2.2
T6 5 14.5£1.27% 6.0+0.9 55.72.6" 42.6+2.4 22.742.1% 7.8+2.2
kS 12.9+0.82 5.00.6 52.442.7% 37.6+2.2 24.1+2.3% 7.8+2.5
- L 15.1£1.3%% 6.4=0.9 57.1£2.31% 43.9+2.0 2144239 7.0£2.0
& 13.3+0.82 5.6+0.9 53.6+2.2% 38.4+2.4 22.9+2.3% 6.8+2.5
T8 = 15.6x1.2"% 6.7£1.0 58.4x1.9" 44.8+2.0 20.5+2.4% 5.6+1.7
'y 13.7+0.82 5.9+0.8 54.8+1.7% 39.3+2.1 21.1+2.0% 6.1+2.1
To 5 16.4+1.4% 7.340.9 59.7+1.4% 45.6+1.8 19.2+2.4% 5.0+1.7
I 14.3+1.0% 6.5+0.8 55.6+1.7% 40.1+1.9 19.7+1.6% 4.9+2.0
o i 17.3+1.302 8.4+1.0 60.9+1.3% 46.6+1.4 17.1£3.29 3.8¢1.6
/8 15.6+1.3% 7.4£1.0 56.7+1.5% 41.1x1.5 18.3+2.1% 3.842.2

D5 Lt R B — R 5 AR A P<0.01; Q5 5 BE PW AR P<0.01 ;35 [A1 45 Bt PL 4% P<0.01;@5 [7 45 BE PA L #% P<0.01

*x2 IEEHE TI~TI0 TEEZ PRU BESTRERESEE
(xxs,n=30)(°)

5 ki3
T1 27.7+3.5 25.7+1.5
T2 23.7+2.1 21.4+6.6
T3 21.1+2.8 19.1£7.0
T4 19.7+1.6 17.8+7.0
TS 19.5+1.6 17.0+6.9
T6 20.6+1.7 18.6x1.5
T7 20.4+1.6 19.2+1.4
T8 21.3x1.5 19.5+1.5
T9 21.6x1.7 20.1+2.4
T10 21.8«1.5 21.2x1.8
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15, Vaccaro %5 M2 S 28 i o9 M B2 53k 23% , S0l
BB R 18% , Xu S5 T 78 U B &8 40 HEMR J5 FH AR
PR fiME SR B NEBEME LT, SFBRA ik
15.9% ., Gertzbein 50 A 71 MM dEME S HEIRET
T0% L & IEH , 10%%F 1 NI K BT/ T 2mm, 8.5%
2F th N BE 2.1~4.0mm, 7% 17 AMERE 4.1~8.0mm , £7
2 MR AMER 6.0~7.0mm & H B 245 IR
P b b HE  HE S MR A ) A HRRER T
HEAS ) 75 20 B RS A, SO0 Sy e Rt

KA A KA B8, B0 LR 8, # 4
WG, Liljenqvist SE0F Y 2 B AN
"y A T M AR AT I B B Bk /N, 7E T6~T11
LN 2.4~4 1mm, FF HAE 5 AR P BE 5 0 52 48 7] P
ANE] Tmm, I\ 76 TOUE W00 1 7 HE 5 4R 55T A7 7
BERSEI M L R, HE 5 AR IR AT I AN 2 0] LUZE T A
PRHETT BE T, 78 B 5 Ry A (Y A 5 BeAN B
JOL AR 5 AR AT, JC AR AR Y AR TOUME X 1]
& T A fa B PE B R,
3.2 PRU S5#5RMESXSEILK

ke PRU 445 J5 J7 i B 28 R i 28 5647, 4
A4 11 55 P9 OG0 R A A 5 A Husted ™
T ARAR BRI A vk HeER T IR B A PRU
SHESARMBARMETE KA, RIWAE R ERT
Ja# 46 112 PRU BT A1k, & — g &R
HE S ARIZET 193 AR . O'Brien 2505 i X%F 29 4 %
FEM ™Y B 1 CT BRI AT & & 3, T1~T12 11
HE M S8 A 4.6~8.25mm, T ARV B9 PRU 5
M 12.6~17.9mm,, FK AT 8 %] 1F 5 MafE T1~T10
) CT FUR 45 AR 28I, & B PRU-W 5 PW 7 fifg
HE Y AR AL RS — B0 e A TS, | %6k T
MCTT Z TS5 2k, i TS 2 T10 % v
K, HA4TWE PRU-W 5 PW ¥ f B E k257
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PRU-W Y26 XHE R PW 1 2~3 £, PRU-L 5 PL
A AL FLEEAE TI~T10 5 Beth )2 —380hy, i T1~
T10 JR 2 BTG K py e B e85 R
[ 7776 B &k 2 % ,PRU-L K PL K 10mm % 45
(% 1), Vaccaro S 5% K& BN dEME S = B i I
F]F 2} 10.1~14.7mm; Ebraheim 25 5% 4IF 52 T3
7 BHE S5 MR RN T 10mm, bl 2 AR B A
5 Fal P4 EA/NT 2mm, X 2 W E 0] DL 4L
12mm WEET S E , KU, BHARR Smm HREH
KR 40mm FIRETFE T1~T10 AF— 15 B3y nl 4
4 it PRU B A
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PRU M4 8 5T NI Y0 I . PRU S INBAR 5
HE S AR 59 U AE T1~T10 5 B i) 728 1k B0 At i
— ey, B TL K\ T10 fe/h, [R5 B
PRU £ 7 35 LU HE =5 AR i/ K 1000 | 78
T1 19 B mih 40°~42° 3K 1] R 23 B I B AT I MR
HIE, FRAMTLHM T1 2 T10, L H DT EL
PRU B £T#8 20°~30° 19 % 4= & £T N 0 5
Bl o Q0 K 1Y) 22 4 B BT R B3 L o el B e
KRR, DT HE A PR 1 ] g
3.3 PRU SHESHRIEY J124 g
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