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Anatomic security of applying different numbers of screws at the sacrum sides

in the anterior double plate fixation of the sacroiliac joint

LIU Jia,GAO Shichang,NI Weidong,JIANG Dianming,ZHOU Chengpeng
(Department of Orthopedics ,the First Affiliated Hospital ,Chongging Medical University)
[ Abstract)Objective: To compare the anatomic security of applying different numbers of screws at the sacrum sides in the anterior
double plates fixation of the sacroiliac joint and to clarify which is safer when the stability of the fixation is considered. Methods: (1)
Totally 15 normal cadavers pelvis were scanned by CT. Thin—section CT scan data were saved and analyzed by the software Materi—
alise’s interactive medical image control system (MIMICS 10.0). The virtual operations of the anterior double plates approach for fix—
ation of the sacroiliac joint were performed in the same software. (2)The left sides of the sacroiliac joint were named as group A ,in
which two screws were placed into the sacrum sides. The right sides of the sacroiliac joint were named as group B,in which one screw
was placed into the sacrum sides. The distances from the medial edge of the plates to the lateral sides of the anterior branches of lum-
bar nerves 4,5 were measured. The relationship of the screws and the sacroiliac joint was checked by radiograph. Results: (1)In the
virtual operations, the sacrum sides can accommodate two screws safely. (2)In group A,the distances from the medial edge of the up—
per and lower plates to the lateral sides of the anterior branches of lumbar nerve 5 were (3.0 £ 1.4) mm and (1.5 £ 1.0) mm respec—
tively. The upper and lower plates can be placed below the anterior branches of lumbar nerve 4 safely. In group B,the distances from
the medial edge of the upper plates to the lateral sides of the anterior branches of lumbar nerves 4,5 were (5.0 £1.1) mm and
(10.3 £ 1.3) mm respectively and those from the medial edge of the lower plates were (2.7 £0.5) mm and (5.1 £0.9) mm respec—
tively. (3)In X-ray examination,no screw of the left upper plates was found in the sacroiliac joint in group A and 4 screws of the left
lower plates were observed. On the other hand,no screw of the right plates (lower and upper) in the group B was found in the sacroil—
iac joint. Conclusions :Two screws implanted into the sacrum side of the upper plate and one screw in the lower plate is applicable
in the operation considering the stability of the sacroiliac joint fixation.
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Fig.1 Two screws placed into the sacrum sides, relationship
between the anterior plates and the anterior branches of
lumbar nerves 4,5
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Tab.1 Results of MIMICS reconstruction and simulation

operation
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A BUMMEE brFIEERCT  BUUMEE DR EIEREE G

(°) MIFEES (mm ) (°) YFEES (mm )
1 32 8.9 30 4.2
2 33 10.4 32 5.7
3 31 10.8 33 6.2
4 31 9.5 31 5.1
5 39 12.8 42 7.8
6 29 10.6 30 6.3
7 36 11.3 34 6.7
8 45 7.6 43 3.8
9 50 9.2 46 5.5
10 32 124 32 3.8
11 33 8.9 31 4.5
12 34 11.8 33 6.9
13 31 9.4 32 5.1
14 36 8.6 33 5.6
15 31 7.9 31 3.7
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Tab.3 Comparison of plate screws between the left side and
the right side
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Tab.4 Comparison of plate screws between upper and lower

plates at the left side
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