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Optimal entry points of screw in internal fixation of acetabular posterior column fracture with
plate

Wang Xian-quan®, Zhou Wei?, Zhang Wei', Wang Jian®, Xing Zi-ying®, Sun Cheng-liang®, Zhang Jin-Ilu®,
Sun Shui', Li Wei'

Abstract

BACKGROUND: Recently, open reduction and internal fixation has become a common therapy for pelvic and acetabular
fractures. However, screw penetration sometimes damages important vessels or nerves in the pelvic cavity during the
internal fixation.

OBJECTIVE: To investigate the optimal entry points, direction and length of screw in acetabular posterior column plate
technique, and to prevent the serious complications caused by screw penetrating the joint surface.

METHODS: Twenty male cadaveric adult semipelvic specimens were taken and prepared into serial cross-sections of the
acetabular posterior column. The safe angle of screw entry and the length on all entry points of each cross-section were
measured. All data were input into software SPSS 10.0 for statistical process.

RESULTS AND CONCLUSION: On margin of acetabulum, lateral-middle 1/4 point, midpoint, medial-middle 1/4 point and
medial margin of posterior column of each cross-section, safe entry angle of inclination was 39°, 57°, 74°, 90° and
106°respectively, the length of the screw was 39, 57, 74, 90 and 106 mm respectively. On lateral 1/4 region, lateral-middle
1/4 region, medial-middle 1/4 region and medial 1/4 region, screw posterior column angle was 40°-60°, 60°-75°, 75°-90°,
90°-parallel to the quadrilateral plate, and the length of the screw was 30 mm.

Wang XQ, Zhou W, Zhang W, Wang J, Xing ZY, Sun CL, Zhang JL, Sun S, Li W. Optimal entry points of screw in internal
fixation of acetabular posterior column fracture with plate.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(39): 7232-7236.
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Figure 1 The superior acetabular margin and
inferior acetabular margin and serial
cross-sections of the acetabular posterior
column
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Figure 2 The serial cross-sections of the acetabular
posterior column
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Figure 3 Measurement of X (width of the posterior
column), Y (width of the acetabulum) on
serial cross-sections of the acetabular
posterior column
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Figure 4 The angle of screw with posterior column and the
length of the screw on the cross-sections B, C and D
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Table 3 The entry angle and the length of the screw on the
cross-sections B, C and D

Item

B cross-section BO B1 B2 B3 B4
Entry angle (°) 41 66 91 107 123 109
Screw length (mm) 44 42.2 59.5 64 65.47 59

C cross-section Cco C1 c2 C3 C4
Entry angle (°) 39 57 74 90 106
Screw length (mm) 39 36 36 36 76

D cross-section DO D1 D2 D3 D4
Entry angle (°) 42 61 81 100 120
Screw length (mm) 35.5 33 32 31 74

3 itig
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Table 1 Measurement of superior acetabular margin and
inferior acetabular margin

Measurement x£s (mm) Range (mm)
Laj 10.2+2.7 7.8-13.9
Lek 11.5+2.6 8.3-14.6
Lae 54.7+4.8 47.1-61.2
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Table 2 Percentage of the X (width of the posterior column), Y
(width of the acetabulum) and the ratio of Y to X

Cross-section X (xts, mm) Y (xts, mm) Y/IX (%)
A 52.2+4.4 0 0
B 40.8+2.2 19.2+1.3 47.1
(03 39.3+4.5 22.4+1.5 56.9
D 38.1+3.6 17.6+1.1 46.2
E 48.2+5.1 0 0
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Figure 5 Four subregions of acetabular region: outer 1/4
region, outer-middle 1/4 region, inner-middle 1/4
region and inner 1/4 region

5 MEFIXM 4 AWK 414 X, Shh 141X, pyep /4
XA 1/4 1X

FH T RRET A BEFIKC L IR Bl oA 22, A I Eictis
A AR TC 2, PRI T B 1Ak — T s LA Fd4Z
FEPRAEFH o WRAT 8] 5 K 1 58 AN E AT FIANTE
FE R (R 28 i B BT, FLIRA R IRET T 2 I
NI 5 S rpoa] DU OB ET K FE I K F30 mm, iR
I SR AR BT, P i24T N 30 mmElaf, XA
REDRUE P [ 8 A7 2 0% (R A2 [ M o 25 DX IR RAT BT #1152,
041400, 60°, 75°, 90° A4 FIUJr X, WLIKe,
BRET K I AE30 mmak Al LA T .

Figure 6 The entry angle of screw on points AO-EO, A1-E1,
A2-E2, A3-E3 and A4-E4 is 40°, 60°, 75°, 90°and
parallel to the quadrilateral plate respectively in
acetabular posterior column plate technique
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