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Treatment of comminuted Neer IV fracture of proximal humerus with lower shoulder replacement assisted by 3D
technique L/ Jian-wen,YANG Yong-bo ,WAN Lei,YE Feng,CHEN Yuan-sheng,and WANG Xiao. Department of Or-
thopaedics ,Shangyu Hospital of Traditional Chinese Medicine ,Shaoxing 312300, Zhejiang , China

ABSTRACT Objective:To observe and compare the shoulder joint function,complications and clinical effects of hemi-
arthroplasty and open reduction and locking plate in the treatment of comminuted proximal humeral fracture (Neer IV ) with 3D
printing technique. Methods : From March 2012 to April 2018,31 middle age and elderly patients with comminuted proximal
humeral fractures (Neer IV ) were treated,including 4 males and 27 females , aged from 55 to 94 years old with an average age
of 71 years,with a course of 1 to 3 years. Among them, 20 cases were treated with open reduction and locking plate internal fix-
ation (ORIF group) and 11 cases were treated with lower half shoulder replacement (HA group) assisted by 3D printing tech-
nology. Using CT data and Mimics software of Materialise Company in Belgium, the reconstruction of fracture was simulated on
computer. The height of fracture end to humeral head , the height of tubercle to humeral head , the angle of humeral head back-
ward obliquity were measured to assist the hemiarthroplasty. Follow-up and X-ray examination were performed, the incidence of
complications were observed,and Neer score was used for the shoulder joint function. Results: Thirty-one patients were fol-
lowed up for 1 to 3 years with an average of 2 years. In HA group, there was no prosthesis loosening, fracture and subsidence,
the head of artificial humerus was intact,the fracture of nodules and nodules did not heal in 1 case,Neer score was 84.18+
3.55;in ORIF group,there were 8 cases of proximal humerus bone resorption, 1 case of fracture nonunion, 1 case of internal
fixation loosening,Neer score was 55.91+10.78; there was significant difference in Neer score of shoulder joint function be-
tween the two groups (P<0.05). Conclusion ; 3D-assisted hemiarthroplasty and resection locking plate fixation for the treatment
of comminuted proximal humeral fractures (Neer IV type) have fewer complications and better functional recovery than resec-
tion and internal fixation.
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Tab.2 Neer score of shoulder joint function after operation in two groups of elderly patients with comminuted Neer IV

fracture of proximal humerus (x+s,score)
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Fig.1 A 59-year-old female with comminuted Neer IV fracture of proximal humerus caused by falls  1a. Three-dimensional reconstruction of preopera-

tive fracture  1b,1c. Positive X-ray of humerus head before and after removal of internal fixation 1 year after open reduction and internal fixation
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Fig.2 A 68-year-old female with comminuted Neer IV fracture of proximal humerus caused by a fall injury = 2a. Three-dimensional reconstruction of pre-

operative fracture  2b. 3D printing model of fracture 2¢,2d,2e. Through the Mimics software of Materialise Company , fracture reconstruction was simu-
lated on the computer,and the height of prosthesis installation was measured : the vertical distance between the highest point of humeral head G and the
fracture end K of humeral shaft GK ;the vertical distance between the highest point of humeral head G and the highest point H of humeral tubercle GH ;the
posterior inclination angle of humeral head :the radian change of articular surface was the most obvious. The vertical EF of CD and the angle between
AB and EF of the internal and external condylar connection of humerus are respectively C and D,i.e. the backward inclination of the humeral head
2f,2g. Postoperative positive and lateral X-ray showed dislocation of fracture of greater tubercle ~ 2h,2i. Positive and lateral X-ray films at 3 months after

operation showed that the fracture of greater tubercle healed basically
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