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[ Abstract] Objective  To provide the anatomical basis for clinical safe screw placement by measuring the
safe screw placement angle from T1 — T10 thoracic pedicle—{frame structure unit way in adult body specimen.
Methods 15 cases of normal adult body specimens, including 9 cases of male, and 6 cases of female, aged 18
~ 60 years old, average age was 40. The T1 — T10 thoracic vertebras of the body specimen were transected along the
pedicle of vertebral arch—frame plane, and we measured the transverse diameter of the T1 — T10 the pedicle of
vertebral arch—frame structure unit, and the minimum and maximum safe angle between the sagittal plane and the
screw placed from the pedicle of vertebral arch — frame structure unit way. Results The transverse diameter of
pedicle of vertebral arch—frame structure unit decreased gradually from T1 to T4, and increased gradually from T5 to
T10. The range of safe screw placement angle was widest at T1 and T2, followed by T5 — T10, and was narrowest
at T3 and T4. There was no significant difference in safe screw placement angle between T1-T2 and T5 - T10 (P >
0.05) , while there was a significant difference between T2 and T5 (P<0.05). There was no significant difference
in safe screw placement angle between the male and female (P> 0.05). Conclusion During placing screw from
the pedicle of vertebral arch—frame structure unit, the screw placement angle should be adjusted according to the
range of safe screw placement angle at different segmental pedicle of vertebral arch — frame structure unit.

[ Key words] Pedicle of vertebral arch—frame structure unit; Applied anatomy; Screw; Safe angle

[(EE£TB] BRARFFLESEIIHE (30860336) ; ~MA P HFFAMEAN K NGEEAATHHE (2009C1033)
HEBEAN] D=t (1970~), B, =EAETA, E2EEt, FIREM, EEAFERHRER T
LEWEE] 2R, E-mail:gizkm602@163.com



mailto:E-mail:gizkm602@163.com

12 ERIN RN S

834 %

ST MR 5 AL . A2 o AL
I MR THGEZEIE 2, (EAEX HatE
P BRI IR0 YT R |12 I P ME 7 AR T T 72
AAAT P, FE AR T10 DAL B AEA 74 =
M EAFAE LT TRl (1) MEAE 5 ARTAR A Iy
L R P 5 Ay 52 20 fok D MEAFE 5 MLARET 8 AT X
FERIEROR, BIRRM X LB S HEARIER |
FARNURIE | THAHUHBY AR 2 05 s i
HEME S HURET B ARG, (ER M HERE 5 ARIRET
T RER) R AR AR () A eIt 4
VFZH BT, HED RSO B MA iz, A
DOZMHASEE, T HAT A REi X 220 245 F
3, S BKEPE SR, R A A A ] FEA I
B, SEURE ORI TIAETS, B0 B
WER. ST 22 WA = ML BT MERR B A B A B
Vacaro S5 H I ZE JIMERE S ARIRET I8 2 BOARUR T4
FEJE AL Bl A0 SRR 58 A 0 i — AR 5. 2004
4F Husted S92 H T lAEZ “HESAR - a4l
JLEAR” BEETRIBEE, IR VIR TE AR
AL T Hh G B E R AR, Yuksel S A Y 1%
T T CHES IR - I EEERITT wies
ZMES NGB EET, I IR IAZ A JC 51

S8 CHES R - I ESTROTT R EITE
VR —FRIRT L E T iR TR, RS TikA
R, HETHES AR - I A S OT BT
AN R A 22, ASCUAN )
LRk, XPHES AR - S AT B TR AR I A
PTG, A4S T1 ~ T10 15 B B AT % 2
JBE, B AR PRIV M ME ZAE 5 AR — I A R
P - R AR e I RS i N8

1 MRERE

1.1 ##

TEHX 15 HL28 1094 /R ShpR 1 19 A8 T-45
A, B9 H, Lotk e B, WA TR . Bk
JiRg | ZEAZRNBH S B AR SR O, AR A R B
(Y NEYNEN IS O L7t
1.2 Ak

IS WS FEEaT L A, KK
BER G RTREST I, BRSNS, SRR s E
e AR NGB T1 ~ T10 AE, IR {9 ) %:F
RISk, B T1 ~T10 HEARTSHES AR — BB K
FEREY], BEE CHED A - BET dithoc. Wl
BT HAARN, KRR 0.02 mm; (Y, K5Hf
JEH0.1° .

XFT1~T10 “HESAR - BiE” a5H 5ot 7L
THRERIEE: (D) MES - R EES s oohE, B
SARNEE SR EANEI SRR, Q) MES - e
SR PRITIRAR BT IR L A E (BPIBET 5 2k
R R I ME) s 3) MES - BB
TR BT B/ NI A A (BVRET 5 0 fR 4w
W/ N M) s () HES - BrEgs o
R EET L (B2 4 i B 2
/N L S ).

1.3 GFitFaE

FIT A B (8 SPSS Geit 4k i AL, B
BAEF x £s F£on, X N BERIEATRCXT ¢ K56 K
J 2, P<0.05 HZEFAGHFEE L.

2 %R

AHB | LT ~T10 HES M - BB 458 50
FMFEFEIRZE R LG IT2EE XL (P>0.05, W&
Lo ATRA Sk A W — Bk, B3 LREE
G A 15 FIEHR A T1 ~ T10 FIHES HE - i)
HEER RIS | BT KNG e N S S BT
YAEMENE (W 2). HESHR - B4
HRE AL LA A T1 ~ T4 EW A /N, TS ~T10 X
B R BRI EEMENEN T, T2 &K,
T5 ~T10 K2, T3. T4 fe/N; T1 ~T2 & T5 ~T10
R TLG2FE L (P>0.05), 1M T2~T5 kb
BERWASI¥EL (P<005), BES5Ltt
BESIGIFE L (P>0.05).

3 3Tie

3.1 FHEHSIR - MESHETERENEX
AEDX T FUABOHL R AR REAEARE 5 AR 3, e e
5 R TCIE BRI R HAT /N, SR
UM BN, T4 HES MR AR /N (3.9 £0.66)
mm.  PRGER SE GE T4 ~ T8 1y BOAE 5 AR 1
B <5Smm, HETE T4 ~ T8 7 Bkl 5 MR 4T HAS N
3.5 ~4.0 mm!".  Polly Z& 1A K i A\ B A B HEME = 2
BRET Y ELAR LN THE S ML BB AME Y 809%™, T
DA R L AF FEAR > 5 mm BIRETIR A 52 S Bk
AR IR I ARE. AR S R R,
HES AL — B gl BT AR nT R A AR, R
SRAE T1 ~ T4 15 B AR B 8T/, {H T5 ~ T10 5
Bl OB W K, Hoam/ M S AR - i g i) 5
JUREREALTE 11.50 mm DAL, ERGI A fg
MEME S AIRET HARTE 4.0 ~ 6.0 mm, 4 Husted 5542



HrRI%, A ZMEDM - R a OT IR AR B AR 24 A I A LA F 2 13

1 9FBEMMEFILUEERATI~TIOHSIR - WBHERERLBTAE Xz
Tab. 1 The pedicle of T1-T10 vertebral arch-frame trans diameter and safe screw placement angle of 9 male and
6 female normal adult bodies (X +5)

HES AR - A

HES AR - B e BeT HES AR - B e BeT

f? () BN ) RLARA )

T [ % [ % [ %

T1 15.62 +2.35 15.62 +2.04 34.25 + 1.50 33.60+ 1.52 53.85+4.10 53.46 +4.12
T2 13.43 +£2.06 13.38 + 1.98 33.20 + 3.96 32.89 + 3.80 52.00 + 1.38 51.12 +4.30
T3 1340+ 1.62 13.35+1.57 27.15+2.48 26.90 + 2.60 43.82 +3.51 43.61 +3.65
T4 13.00 £ 1.02 13.03 + 1.01 24.45 + 1.38 24.58 + 1.40 41.10+3.95 41.36 +3.79
T5 1340+ 1.15 1345+ 1.14 2390 +2.70 23.90 + 2.59 4220+ 1.50 41.94 + 4.60
Té6 13.43 +0.90 13.43 +1.03 22.25+3.15 21.68 +3.17 40.05 +3.01 39.48 +2.90
T7 13.55 + 1.01 13.50 £ 1.10 21.65 +3.01 21.00 + 2.99 39.55+2.75 38.46 + 2.65
T8 14.01 £ 1.16 1393 +1.14 19.12 £+ 1.15 18.60 + 1.07 36.29 +3.22 35.93 +3.21
T9 14.57 + 1.60 14.44 + 1.58 18.63 +3.00 19.38 + 2.99 36.20 +2.45 35.71 +2.45
T10 14.71 £ 1.70 14.63 + 1.69 18.05+£2.40 17.95+2.35 3590+2.95 35.72 +2.90
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Tab. 2 The pedicle of T1-T10 vertebral arch-frame trans diameter and safe screw placement angle of 16 normal
adult bodies (X +5)
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AL TNl TR f B

T1 15.62+2.11 34.00 + 4.37 53.70 £ 4.07 19.61 + 1.21
T2 13.41 £1.96 33.08 £ 3.85 51.66 +4.23 18.72 £ 3.95
T3 13.38 £ 1.58 27.05 +2.59 43.75 +3.49 16.60 +3.12"
T4 13.01 £0.92 2450+ 4.42 41.20 +3.83 16.65 + 4.02
TS 1342 +£1.10 2390 +2.68 42.10 +4.41 18.02 +3.53~
T6 13.43 £ 0.99 22.03 +3.07 30.83 £+2.98 17.82 £ 3.02
T7 13.53£0.98 21.40+2.95 30.13+2.73 17.90 + 2.86
T8 13.98 £ 1.11 18.92 +4.06 36.15 +3.19 17.95 + 3.87
T9 14.52 +1.62 18.58 £2.97 36.01 +2.44 17.89 + 2.67
T10 14.68 +1.78 18.01 £ 2.33 35.83 £2.89 17.82 +2.56

5 T2 i, "P<0.05; 5 T4 b, 2P<0.05.
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