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Digital anatomical study and clinical I"*‘®
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 quadiilteral plate fractures in the danger zone of the acetabulum s very
dificult This study was performed to simulate the surgical procedure and try to obtain effective and safe screw
angles through the micle window of the licinguinal 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.

Resuts: The screns 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 4.96°+ 1.11° in males and
866" +3.40° in females, and the intersex difference was significant. The mean minimum medial inclination angle
(MIMIA) of insertion point Bwas —531°+ 36%° in males and 1.75%+ 895° in ferales, and the intersex difference
was significant. There were no differences between any of the angles for males and femdes at insertion point ©.
Conclusions: Preoperative measurement and calculation by digital teols before screw placement for quadilateral
plate fractures of the acetabulum are feasible. Double cortical screws could be placed safely in the danger zone
through the middle window of the llioinguinal approach (o increase the stabilty of the acetabulim

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

Background when conducted in the danger zone of the acetabulum
The ilioinguinal approach is a standard anatomical ap-  for the treatment of displaced quadrilateral phate frac-
proach that gives an excellent visual and exposure of the  tures. Traumatic hip arthritis can be developed in pa-
quadrilateral plate through the middle window [1]. Un-  tients with non-anatomically reduced fractures even
fortunately, screw placement for acetabular fracture is  with well-placed screws (2]
difficult duo to its complicated geometry, especially  Many experts have studied the danger zone and have
analysed screw implants in cadavers |3 5]. It s very dif-
ficult to place 2 double cortical sci in the
R e Ll danger zone to fix the quadrilateral p!ne 6 71 Severs
Aiflate 10 Standong Universty, 24 g Vi Road, inan 250012, techniques have been reported to prevent complications
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The largest secure corridor of the infra-
acetabular screw—a 3-D axial perspective
analysis

Bei Zhao™?, Wei Zhang', Hao Li", Lren Han', Shizhang Han', Xicofei Yang', Jun Yan'” and Weidong Mu®

Abstract

Background: The infia-acetabular screw which s placed from the pubis to the ischium can be used as a special
positional screw of the posterior column of the acetabulum. This study was performed 10 simulate the surgical
procedre and obtain the ideal insention point, diameter, length and angle of the serew through the method of
adal perspective in Chinese patients.

Methods: We randomly collected the pelvic computed tomography (CT) scans of 200 adults. DICOMfermatted CT-
san images were imported into Mimics software to establish the 3D digital madel of the right semi-pelvic was
established. A virtual cylinder representing the screw was placed from the pubis to the ischium to fix the posterior
column. The largest secure diameter and length of the virtual sarew were measured and the position of the
insertion point and the directions of the screw were als researched.

Results: The screw insertion safe 20ne exhibits an imeguiar shape of Year drop” in the reconstucted pehic model
The mean maximum diameter of screws was 501128 mm, and the mean maxdmum length of screws was
9399+ 892 mm. The screw insertion corridor with the least diameter 35 mm was found in 94 of 100 males (34%)
and 86 of 100 females (86%). We found gender-dependent diferences for the mean maximum diameter and the
maximunm length of the srew. There was statistically significant difference between genders in the position of
insertion point.

Conclusions: In this study, we suggest an individual precperative 3D reconstruction simulation to develop better
sarew placement plans, which provides a valuable guideline for seeking the largest secure comidor of infia-
acetabular screw. Further biomechaniical studies are needed to verify the function of the screw.

Keywords: Acetabular fracture, Axal perspective, Positional screw, Digital measurement
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Comparison of locking plates and intramedullary

nails in treatment of three-part or four-part

proximal humeral neck fractures in elderly

population

A randomized trial protocol

Hua Song, MM®®, Mingming Wang, MM®, Hongyang Du, MMP, Weidong Mu, MD=*®

Istucy Protocol Clinical Trial

Abstract

Locking piat fractures. There
are imiled randomized studies that smdmemam theresuls of prosamal humersl neck fran:mnas with three-part or four-part
. Our goal vas. andimaging features

between the two groups.
Methods: Ths singe- progpects in Tengzhou Central People’s Hospital.
Patients with these conditions wil be includect age between 55 and 80 years; are able to communicats nomally and agree to
in our study; with fractures with three-part or four-part; surgical treatment

was peformed within twenly-one days afle the acuie fraclure. Conseouive patierts Wih proximal humeral frachures wil be
soctasic 0 e dsaltuit alocking pateor atone nal. el

include . operation time, Constant-Murkey
score, Disabiity, Arm, Shoulder and Hand score, shouder range of mofion fsuch as extemal rotation), and postoperative
compiatons. The signifcance level was defauted 2 P< 05.

Results: This study wil provide a solid theoretical basis for explaring which technique is better in treatment of 3-part or 4-part
proximal humeral neck fractures in ekderty population.

Trial registration: This study protocol was registered in Research Registry (number: ssarchregistry6047).

Abbreviations: CMS = Constant-Murley score, DASH = disabilty, arm, shouider and hand, JOA = Japanese orthopedic
‘association, ODI = Ogwesty disabiity index.

Keywords: Three or four-part, intramedullary nail, locking plate, proximal humeral neck fractures, study protocol
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the aging of population becoming more and more serious, the
incidence rate has raised by nearly 3 times in recent 30 years 1=
Especially the three-part and four-part of proximal humerus
fractures in the elderly are extremely difficult o treat. There area
variety of treatments for displaced and unstable proximal
bumnl fractues. I s diffclt for he medial communiy
reach a consensus on the optimal reament of injuries. 1=

Locking plate and intramedullary nail are two u\mm(m[y
applied methods to fix proximal humerl fractures. With the
development of science, the biological stability of steel plate and
nail is equally excellent.™| However, although the stability of
plate fixation is high, the range of operaion is large, which
increases the risk of ischemic necrosis. The patient’s rotator cuff
may be torn, and the function of the nail may be damaged.
Complications such as unplam jmpact and secondary screw
perforation are well kne

T cine Toesaruae, e el sislonitzaliglick s
specifically evaluate the results of proximal humeral neck
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	Smart electrospun fibrous scaffolds inhibit tumor 
	滋肾通络方对MCAO大鼠脑组织氨基酸递质含量的影响


