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Purpose: The transversely oriented fracture lines are very difficult to reduce during operations, even
after clear exposure of the fracture site, in acetabular fractures. The purpose of this study is to verify the
quality of reduction between the different subtypes (transtectal, juxtatectal, and infratectal) of trans-
verse fractures. This study also determined the proper type of clamps to use and the proper zone for
achieving accurate reductions in Sawbones models.

Materials and Methods: Six fractures in 3 different subtypes of transverse fractures were artificially cre-
ated. Ten different reduction clamps were applied for reduction of the fractures. Twelve holes around
the fracture were drilled for the maintenance of the clamps. The fracture displacements were measured
at the extra-articular area and the intra-articular joint portion. The pictures of the intra-articular fracture
displacements were taken by a camera and these were uploaded and analyzed by the TraumaCad®
computer program (Brainlab).

Results: The reduction quality was poor in order of transtectal, juxtatectal and infratectal. The intra-
articular opening was more prominent in the transtectal subtype. The safe zone, when giving consid-
eration of the neurovascular bundles, was a quadrilateral surface of the ilium. Drill holes are useful for
maintenance of the reduction clamps. Reduction clamps with points (Weber clamp) were the best for
maintenance and accurate reduction. Regarding the concerns of placement of clamps, the middle to
posterior combination was the best. The upper hole among the posterior holes in the ilium was the
most likely to well reduce the intra-articular opening.

Conclusion: Transtectal was the more complicated subtype in the aspect of reduction quality. The
Weber type reduction clamp was the best for reduction by centrally located holes in the quadrilateral
surface and posteriorly located iliac holes in transverse acetabular fractures. The upper hole, among the
posterior holes in the ilium, was the best for reduction of the fracture displacements in the intraarticular
portion of acetabulum.
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Fig. 1. (A) The upper plane (transtectal),
middle plane (juxtatectal), and lower
plane (infratectal) are depicted. (B) The
angle of cutting plane was 70°, 45°, and
0°, respectively.
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Fig. 2. In the trial of reduction without
holes, the upper margin of the obturator
foramen (A) and the ishchail spine (B)
was a good placement for the mainte-
nance of clamps.

Fig. 3. Twelve holes were created. Nine
holes in the flat surface in the iliac fossa (A),
and the other three holes in the quadrilat-
eral surface (B).
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Fig. 4. Different types of pelvic reduction
clamps (Synthes).

Fig. 5. The displacement of the fracture gap was measured by Trau-
maCad® (Brainlab), and the VascuTape® ruler sticker (LeMaitre Vascu-
lar) (arrow) was used as a marker. The average displacements from the
three points (anterior, middle, and posterior) were calculated.
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Table 1. Reduction Quiality of Different Holes at Different Subtypes

Holes
Sulie - Reduction
Quadrilateral llium quality
surface
Infratectal Anterior Anterior All poor
Middle
Posterior
Middle Anterior Fair (5)
Middle Fair (6)
Posterior Good (6)
Posterior Anterior All poor
Middle
Posterior
Juxtatectal Anterior Anterior All poor
Middle
Posterior
Middle Anterior Fair (2)
Middle Good (1), fair (5)
Posterior Good (5), fair (1)
Posterior Anterior All poor
Middle
Posterior
Transtectal Anterior Anterior All poor
Middle
Posterior
Middle Anterior
Middle Fair (4)
Posterior Good (4), fair (2)
Posterior Anterior All poor
Middle
Posterior
W3 lampS A8} shejeks 4417 ofelsic. whepA
BES oA AP Es YBo dilks B FHE
THEAL, oA 1S THE o] BE T/ clampE &
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Fig. 6. Intra-articualr joint fracture dis-
placements were increased with the
different holes in transtectal subtype.
The middle to upper posterior hole (A),
middle to middle posterior hole (B), and
middle to bottom posterior hole (C).

Table 2. Average Intra-Articular Opening in Different Holes at the llium
in Transtectal Fractures

Holes Average gap

Trastectal Quadrilateral  Posterior holes ~ displacement
surface atilium mm)
1 Middle Upper 143
2 Middle Upper 193
3 Middle Upper 293
4 Middle Upper 0.70
Total Middle Upper 1.74
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