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Three-dimensional morphological analysis of quadrilateral plate in complex both column acetabular fractures
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[Abstract] Objective To analyze the fracture morphology of the quadrilateral plate in complex both-column acetabular fractures and
provide reference for the surgical decision of approaches and internal fixation methods. Methods CT data from 104 cases of complex both-
column acetabular fractures treated in the Level I Trauma Center of the Sixth People’s Hospital Affiliated to Shanghai Jiaotong University from
August 2016 to August 2019 were retrospectively analyzed using Mimics and 3-matic software. The main fracture lines in the quadrilateral plate
were defined as anterior oblique (AO) lines and posterior oblique (PO) lines. Through careful observation of CT images combined with fracture
map technology, the origination of the AO lines and classification of the PO lines were described; the distance between the AQO line and the
pelvic brim and between the AO line and the sacroiliac joint was measured. Results This study included 84 males and 20 females, aged (52. 4+
14. 7) years old. According to the AO/OTA classification, there are 79 cases of type Cl, 9 cases were type C2, and 16 cases were type C3. The
AQ lines were originated from the anterior wall in 6 cases, from the obturator tube in 7 cases, and from both the anterior wall and the obturator
tube in 91 cases. The confluence point of fracture lines from the anterior wall and the obturator tube was the distal iliopubic eminence in 23
cases, the iliopubic eminence in 31 cases, and the proximal iliopubic eminence in 37 cases. The average distance between the AQO line and the
pelvic brim was (9. 6+8.7) mm in 104 cases, among which 58 cases were < 10 mm, 26 cases were 10~15 mm, 20 cases were >15 mm . The
average distance between the AQ line and the sacroiliac joint was (25. 449, 5) mm in 104 cases, among which 79 cases were > 20 mm. The PO
lines could be divided into five types. Incomplete fractures were found in 11 cases, fracture lines exited through the proximal third posterior
margin were found in 42 cases, through the middle third posterior margin in 32 cases, through the distal third posterior margin in 20 cases, and
simultaneously through the proximal and distal third posterior margin in 10 cases. Conclusion In most cases, the distance between the AO line
and the pelvic brim was less than 10 mm, and the distance between the AO line and the sacroiliac joint was over 20 mm, which made it less
difficult to fix the quadrilateral plate using an intrapelvic plate through the pararectus or Stoppa approach. The higher position of the PO line

passes through the posterior column, the higher the possibility of reduction and fixation through the anterior approaches. However, more PO

YRR BN : 200233, b i3 K2 B 55 7S N IR B2 e A
EEVEH . %84 E-mail: anzhiquan@126. com



e 178 [E PR RF el 202145 H 54248 % 38 Int ] Orthop, May 25, 2021, Vol. 42, No. 3

lines exited distal two thirds of the posterior column and required an additional posterior approach.

[Key words] Complex both column acetabular fractures; Quadrilateral plate; Fracture lines
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