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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 explore the best entry points, direction and length of screw in acetabular anterior column plate technique.
MATERIALS: Twenty male cadaveric adult semipelvic specimens were provided by the Anatomy Teaching and Research Section
of Medical School of Shandong University.

METHODS: The distances from anterior acetabular margin, posterior acetabular margin to anterior inferior iliac spine, iliopubic
eminence and pubic tubercle were measured, respectively to determine and make serial cross-sections of the acetabular anterior
column. In addition, the safe angle of screw entry on all entry points of each cross-section was measured, and all data were put
into software SPSS 10.0 for statistics process.

MAIN OUTCOME MEASURES: the best entry points, direction and length of screw in acetabular anterior column plate technique.
RESULTS: The distance from anterior acetabular margin to anterior inferior iliac spine, iliopubic eminence and pubic tubercle was
(25.4+1.4) mm, (11.8£0.7) mm and (37.4+1.5) mm, respectively; the distance from posterior acetabular margin to anterior inferior
iliac spine and iliopubic eminence was (15.5+0.9) mm and (29.1+1.6) mm, respectively. On each cross-section, the maximum of
the safe entry angle of inclination in 0.5 cm, 1 cm and 1.5 cm entry point lateral to the linea terminalis of pelvis was (8.2+2.2)°,
(14.9£3.4)° and (26.114.5)°, respectively.

CONCLUSION: In internal fixation using plate on acetabular region of anterior column, there are three ways to avoid screw
penetrating the joint surface. The first way is to use short screw, and the direction of the screw is not limited; the second way is to
use long screw (5 cm) close to the linea terminalis of pelvis, and the direction of the screw is parallel to the quadrilateral plate; the
last way is o use different entry angle and length according to different entry points.
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Figure 1 To determine anterior and posterior margin
of the acetabulum on the pelvic brim, point
A, B,C,D, E,H,landJ, cutting-lines of
serial cross-sections of the acetabular
anterior column
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Figure 2 Measurement of X (width of the anterior
column), Y (width of the acetabulum) and
Z (width of the non acetabulum) on the
cross-sections B, C and D
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Figure 3 To determine entry points at distance of 0.5, 1.0, and
1.5 cm lateral to the pelvic brim, to measure the
nearest distance from these entry points to the joint,
and to determine the parallel line N of the joint
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Figure 4 With 0.5-cm entry points on cross-section B as
example, the medial angulation and the length of the
screw are measured
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Table 1 Measurement of anterior and posterior margin of the
acetabulum on the pelvic brim (n=20, mm)

ftem xts
AE 40.9+2.3
HA 15.5+0.9
HE 254114
1A 29.1+1.6
IE 11.820.7
JE 37.411.5

22 B. CRDE&&FAT. HOTARGTAETR

R#E2.

#2 B. )Cf/ﬂl D BAERTATH R X, AR Y RMEATHERE
Bt
Table 2 Average width of the X (width of the anterior column), Y
(width of the acetabufum) and Z (width of the non
acetabulum) on the cross-sections B, C and D. The

ratio of Y to X (xxs, n=20)
Cross-section X(mm) Y(mm) Z{mm) Percent(%)
B 30.212.5 23.411.8 6.8+0.7 775
c 33.3£2.7 25.142.1 8.2+0.6 754
D 38.643.1 26.512.3 12.1£0.8 68.7

23 B. CHDB & &#4T LB MARX T HOREES
&3,

#£3 B. C 1D Wi s BEAT SR 1K 45 ity BRI RE B8
Table 3 Nearest distance from entry point to hip joint on the
cross-sections B, C and D (xts, =20, mm)

Sections 0.5 cm point 1.0 cm point 1.5 cm point
B8 16.4£1.6 143114 121£13
c 156+ 1.5 13.1£1.2 11.2+14
D 19.8+1.8 16.5£1.6 143+17

24 B. CRDE@GEH#ITENB4TAERETKE
R%4.,

4 B. CHD Wifi&#E4T AT MR RABET K
Table 4 Medial angulation and the length of the screw on the

cross-sections B, C and D (xts, n=20)
05cm  10cm 15cm
ltem paint  point point

Medial angulation of section B (°)
Length of the screw on section B (mm)
Medial angulation of section C (°)
Length of the screw on section C (mm)
Medial angulation of section D (°)
Length of the screw on section D (mm)

8.2422 14.9:£34 26.1¢4.5
19.8+34 23.3:3.2 25.6+2.9
4.5:1.8 13.2¢2.7 23.614.1
244136 27.5:4.1 34.2128
~15.2136 -7.4143 4.916.7
45.116.8 46.5:¢7.4 48.317.9
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Figure 5 Acetabular region, an absolutely risky region and a
relatively risky region on the anterior column
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Figure 6 With the quadrilateral surface as a reference plane,
the safe medial angulation of screw placement in the
coronal plane at 0.5, 1.0 and 1.5 cm entry point
lateral to the pelvic brim is 10°, 20° and 30°,
respectively. The quadrilaterat surface can be labeled
with a K-wire during operation
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