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Digital anatomical study and clinical
application of screw placement for
quadrilateral plate fractures in the danger
zone

Bei Zhao'”, Zhongye Sun’, Wei Zhang”, Zhongbao X%, Xiaofei Yang” and Weidong Mu'™

Abstract

Background: Direct screw placement for quadilateral plate fractures in the danger zone of the acetabulum is very
difficult. This study was performed to simulate the surgical procedure and try to obtain effective and safe screw
angles through the middle window of the ilioinguinal approach in Chinese patients.

Methods: We randomly collected the pelvic computed tomography (CT) scans of 100 adults. DICOM-formatted CT-
scan images were imported into Mimics software. The three-dimensional reconstruction (30) digital model of the
semi-pelvis was established. A 35 mm cylinder was used to simulate the pathway of the screw from the designated
insertion point. The angles of insertion and intersex differences were explored by statistical analyses.

Results: The screws could be inserted via three angles: medial inclination, anterior inclination and posterior
inclination. The mean minimum medial inclination angle (MIMIA) of insertion point A was 496+ 1.11° in males and
866° +340° in females, and the intersex difference was significant. The mean minimum medial inclination angle
(MIMIA) of insertion peint B was —531°+ 369" in males and 1.75°+ 895" in females, and the intersex difference
was significant. There were no differences between any of the angles for males and females at insertion point O.
Conclusions: Preoperative measurement and calculation by digital teols before screw placement for quadrilateral
plate fractures of the acetabulum are feasible. Double cortical screws could be placed safely in the danger zone
through the middle window of the ilicinguinal approach to increase the stability of the acetabulum.

Keywords: Acetabular fracture, Quadrilateral plate, Screw placement, Digital measurement

Background

The ilioinguinal approach is a standard anatomical ap-
proach that gives an excellent visual and exposure of the
quadrilateral plate through the middle window [1]. Un-
fortunately, screw placement for acetabular fracture is
difficult duo to its complicated geometry, especially
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when conducted in the danger zene of the acetabulum
for the treatment of displaced quadrilateral plate frac-
tures. Traumatic hip arthritis can be developed in pa-
tients with non-anatomically reduced fractures even
with well-placed screws [2].

Many experts have studied the danger zone and have
analysed screw implants in cadavers [3-5). It is very dif-
ficult to place a double cortical screw  di in the
danger zone to fix the quadrilateral plate [6, 7). Several
techniques have been reported to prevent complications
with screw placement in the danger region of the
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The [pelvis i a oomplicat o st noctre commprising th e pesie rir.
sacrain and bilaeal bip boncs and abdbin cond deable
varions in geometrical and mechanical featores Tie of
ol [1] dovund shut the peaieriar sing provides appraxintdy
6% wf peivic stbillity, whereas the antersar sing peevids:
e other 40%. A finie dedncnt analyds of kiteral pdvic

imuma (2] fund tha e anterier egion of e pevis b
renit seritive o the force of tnoma, and the pobic branch
s smally fracmered fis. A Rioagh & ¢ acetb Ly anteried
codumn b thinner dhan he posicsior colomn, the former
presdes 175 e & e rvic sty than thelaner 3] 1a
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