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Anatomic characteristics of thoracic pedicle-rib complex for internal fixation
Xing Wen-hua®, Jia Lian-shun®, Huo Hong-jun?, Yang Xue-jun?

Abstract

BACKGROUND: The surrounding structures of the thoracic vertebra are complicated, and the thoracic pedicle is thinner than
lumbar pedicle anatomically, particularly in some cases of scoliosis or other spine deformity, resulting in impossible implantation
of pedicle screws or post-implantation injury. Therefore, the safety and efficacy of pedicle screw fixation cannot be guaranteed.
OBJECTIVE: To study the applied anatomy of the pedicle-rib complex and to perform the biomechanical test for screw insertion
through the pedicle-rib complex in the thoracic spine.

METHODS: Six specimens of adult cadaveric thoracic spine (T1-12) were used to observe modality of pedicle and pedicle-rib
complex. The following parameters were measured: pedicle width (P-W), pedicle height (P-H), pedicle length (P-L), pedicle
transverse angle (P-TA), pedicle sagittal angle (PSA), pedicle-rib complex transverse distance (PRC-W), longitudinal distance
(PRC-H), screw length (PRC-L), angle in transverse plane (PRC-TA) and angle in sagittal plane (PRC-SA).

RESULTS AND CONCLUSION: The measurement results of the above-mentioned parameters were as follows: PRC-W:
13.0-17.3 mm, PRC-H: 5.8-8.0 mm, PRC-L: 43.4-60.5 mm, PRC-TA: 15.4°-36.7°, PRC-SA: 76.2°-85.4°. Screw implantation
through the pedicle-rib complex in the thoracic spine is safer and has better mechanical stability than that of pedicle screw. The
former one may be just regarded as a supplementary of the latter in some instance that the transversal width of thoracic pedicle is
too small to implant screw.
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Figure 1 Left line: pedicle-rib complex transverse distance,
and right line: pedicle width
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Figure 2 Left line: screw length, and right line: pedicle length
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Figure 3 Left angle: angle in transverse plane, and right line:
angle in sagittal plane
Kl 3 gﬁgﬁ;%ﬁ%*ﬁ—ﬁﬁ%ﬁé%%%ﬁl, AN s A S AR

BRITSF T N S B 2 B I s A AR R R
HRATH AL, LR AR SPSS 12.048 1
IrpT, BEATECN B KRR, P < 0.05 0% A R
PR

2 #R

21 MAFEFER  FHRARR LR, HESR-

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



TR, F BT T A B RS AR E BN P LE I A 1

@27 WWW.CRTER.Org

TREWRN, A EENNEME, FATRR G DA —
SONNSEERRE o T DU Sk SR e U1k R T 5 JR MEME 451
I S HME ARG Tys Tor Tus Tio KEBITioMlkAX
TS HHERI AR ORI, 228k Sy T —Frii 2>
Py, R ROCI, PRI R NANE, AR5 K,
T SRR AR M) ST A, ST i
SR, TRRATEE R R, WA S SSMI. RER ST

FH PP S T S SR (A4l ST IR i — S A
o KRR, MR 2 20T . B SAR Sl
BN KR B A BRI T, (R T2 1B X
A1 BRI ME S ARSI B2 S5 W B /S S I AES Y, A
Tio-12¥TBE WITHR I SMU BB 5 i /N Sk T o DL
JUITR) A& AR AR B AT N AT -

22 MAEAEFARAMELER WKL

KL ERMHE Top 19 BHE SR B 2 & AR 5 AR A& TN B 5 7 HL A

Table 1 Pedicle-rib complex and pedicle metrical data of the normal thoracic vertebra (XS, N=6)

Width (mm) Height (mm) Length (mm) Sagittal plane (°) Axial angle (°)

Segment
P-w PRC-W P-H PRC-H P-L PRC-L P-TA PRC-TA P-LA PRC-LA
T, Male 8.92+0.81 17.25+1.42 12.58+0.76 7.18+0.31 36.50+2.24 50.53+1.92° 2558+2.16 41.33+4.56 76.0£0.21 76.1+0.41
Female 8.03+0.73 16.52+1.13 11.28+0.38 6.18+1.22 35.20+2.09 49.13+1.32° 24.33+2.10 41.21+4.82 74.0+0.22 73.1+0.43
T, Male 7.21+0.72  17.22+1.31 14.57+1.10 8.12+0.56° 35.00+3.71 61.38+2.29  23.34+2.51 37.83+6.92° 78.2+t0.42 78.0x0.55
Female 7.01+0.81 15.24+1.38% 13.64+1.25 7.28+0.33 3550+3.26 60.38+2.00  23.19+2.17 36.36+5.98° 77.2+0.42 74.0+0.52
T3  Male 6.92+0.62 15.70+1.55°  14.830.90 9.05£0.69 46.31+1.74 61.60+1.81  21.13+3.14 31.85+4.30 77.3+0.53 78.1+0.74
Female 5.88+0.45 13.49+1.36 13.36+1.10 9.80+0.59 44.71+2.22 61.60+1.80 21.09+2.57 31.32+4.12 75.3+0.56 77.1+0.73
T4 Male 6.27+0.86  14.93+4.34 13.79+1.22 8.99+0.55 46.36+2.36 62.23+2.15  18.25+3.01 31.50+3.15° 80.4+0.34 80.3x0.36
Female 5.24+0.53 12.40+1.03% 12.70+1.59 8.75+0.63 43.89+3.01 62.00+1.74° 17.63+3.36 30.50#3.02° 80.4+0.33 81.3+0.37
Ts Male 5.95+0.97 14.25+1.36 13.51+0.89 8.80£0.59° 4557+2.19 63.15+3.01° 15.54+2.83 26.33+3.14° 80.5+0.63 81.1+0.23
Female 5.03+0.52 12.13+0.97° 12.39+0.73 8.64+0.23% 43.33+2.15 62.15+2.31° 1526+2.24 24.33+3.45° 78.5+0.64 82.1+0.24
Te  Male 6.19+0.70 14.58+1.20°  13.54+1.01 8.75+0.63  46.13+3.13 62.20+2.16  17.37+#3.11 27.95+4.59 82.6+0.56 82.6+2.05
Female 5.46+0.86 12.95+0.83 12.04+1.23 7.05+0.23 43.13+2.18 61.30+2.08" 17.30£2.91 27.34+4.47 80.6+0.57 80.6+2.06
T; Male 6.52+0.60 15.16+1.32 13.16+0.97 9.16+0.92 46.50+2.26 62.41+2.27  15.50+2.09 26.68+3.61 85.4+1.38 85.2+1.08
Female 5.82+0.54 13.36+0.81 12.66+0.43 8.35+0.47 44.49+226 62.41+2.27  15.50+2.67 25.44+3.56° 83.4+1.32 84.2+1.09
Tg  Male 7.04+0.78 15.60+1.25 14.00+1.17 10.27+0.73  45.25+3.09 63.83+2.28 8.90+3.09 24.45+3.07° 84.5+0.64 84.2+1.54
Female 6.02+0.30 13.73+0.83% 13.42+1.03 0.29+0.58 43.18+2.38 62.41+2.27" 8.20+2.89 22.67+2.78 82.5+0.64 83.2+1.50
Ty  Male 7.53+0.43 16.42+1.45 14.71+1.08 10.19+0.80 45.78+2.37 63.18+3.02 8.08+2.15 25.25+2.97 84.0£1.53 85.1+0.66
Female 6.14+0.50 14.31+1.02° 12.71+0.14 9.26+0.34  43.45+2.31 62.41+2.27 8.71+2.35 24.05+2.56 83.0+1.54 84.1+0.63
Tioc Male 7.97+0.72  16.62+1.33 15.50+0.64 11.83+1.03  46.13+3.20 62.60+3.20 5.13+1.30 16.93+3.98° 78.6x2.65 79.0+2.16
Female 7.76x0.91 15.37+1.53 13.50+1.55 10.23+0.72% 43.13+2.20 61.23+2.15 5.13+1.32 15.42+3.00° 77.6+2.63 78.0+2.15
Tu Male 8.16+0.53 17.36+2.05 16.93+1.09 11.04+0.73  47.38+3.27 61.93+2.25 3.08+0.77 14.15+2.59° 80.2+0.42 80.4+0.82
Female 7.60+0.64 15.64+1.37° 14.07+1.74 10.25+0.69% 46.38+2.48 61.12+2.21 3.23+1.32 13.65+2.23° 78.2+0.45 79.4+0.85
T Male 8.83+0.70 17.86+2.27 16.75+0.87 10.45+0.90" 48.05+2.61 60.73+3.11 1.75£1.05 10.25+2.83 82.0£1.05 81.2+1.84
Female 8.02+0.52 16.24+1.68 15.08+0.22 9.04+0.83  46.35+2.78 60.34+2.81 1.44+0.95 10.14+2.33 80.0+1.03 80.2+1.87

2P < 0.01, vs. the same female segment; °P < 0.01, vs. the P-L of the same segment; °P < 0.01, vs. the P-TA of the same segment; P-W: pedicle width; P-H:
pedicle height; P-L: pedicle length; P-TA: pedicle transverse angle; P-LA: pedicle lamina angle; PRC-W: pedicle-rib complex transverse distance; PRC-H:
longitudinal distance; PRC-L: screw length; PRC-TA: angle in transverse plane; PRC-LA: pedicle rib complex lamina angle (PRC-LA)
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