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Abstract
BACKGROUND: Proximal humerus internal locking system locking plate is the most commonly used fixation method for proximal humeral fractures, but its
failure rate is still high in clinical practice. Reasonable screw placement is an important factor affecting the stability of internal fixation.
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OBJECTIVE: To investigate the distribution of humeral head screws in the treatment of proximal humeral fractures with proximal humerus internal locking system

plate and its influence on internal fixation failure.

METHODS: From January 2017 to December 2021, data from patients with proximal humeral fractures undergoing proximal humerus internal locking system
plate in Third Affiliated Hospital of Guangzhou University of Chinese Medicine were retrospectively analyzed. A total of 124 patients were enrolled, including 16
males and 108 females, at the age of 260 years. According to whether there was internal fixation failure after operation, they were divided into normal group
(n=101) and internal fixation failure group (n=23). The patient’s age, gender, fracture type, the integrity of the medial column, plate height, neck-shaft angle,
whether the talus screw was inserted, and the number of humeral head screws, were collected. The humeral head was divided into eight zones according to
the postoperative digital radiography anteroposterior film, and the distribution characteristics of the screws in each zone were collected, and the heat map of

the screw distribution was drawn.

RESULTS AND CONCLUSION: (1) There were no significant differences between the two groups in age, gender, fracture type, the integrity of the medial
column, plate height, neck-shaft angle, whether to insert talus screws, and the number of humeral head screws (P > 0.05). (2) The heat map showed that

the humeral head screws were evenly distributed in the normal group, mainly scattered in zones 4, 6, and 7. However, the screw distribution in the internal
fixation failure group was not uniform, mainly concentrated in zones 4 and 6. In addition, in the ideal area of talus screws (7/8 zone), there were significantly
more screws in the normal group than in the internal fixation failure group. (3) It is indicated that in the treatment of proximal humeral fractures with

proximal humerus internal locking system plate, the uniform distribution of humeral head screws is the key to ensuring the internal fixation effect. A reasonable
distribution of humeral head screws helps to improve the treatment effect and the success rate of internal fixation.

Key words: proximal humerus fracture; proximal humerus internal locking system; locking plate; humeral head screw distribution; internal fixation failure
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Table 1 | Material characteristics of implants
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Figure 1 | Division of screw distribution
area in humeral head and measurement
of plate height and neck-shaft angle
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Figure 2 | Trial flow chart
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Table 2 | Comparison of baseline data of patients of two groups

R EHAL (n=101) PR ERKA (n=23) x*/t{ PE
PET (n/%) 0.104  0.747
ES 87/86 21/91
3 14/14 2/9
LERS (Res, ) 72.70£9.01 71.5748.67 0.550  0.583
HHT Neer 535 (n/%) 0.061
I 62/61 11/48
jies 37/37 9/39
A 2/2 3/13
PN 58 B (n/%) 3.708  0.054
¥ 9/9 6/26
f 92/91 17/74
BTN ] (x+s, ) 12.2145.34 12.54+6.59 -0.227 0.822
WL ARETHUE (x4s) 7.01£0.99 6.83+0.98 0.801  0.425
HRBR B (Rts, mm) 10.20+3.65 10.24+3.50 -0.047 0.963
FT-F (Xts, °) 135.66+7.14 134.1349.40 0.874  0.384
- BERRAT (n/%) 0.011  0.916
T 14/14 4/17
H 87/86 19/83
3 | MABRE S XEIRETHEESIT (xts)

Table 3 | Mean statistics of the number of screws in each region of
patients from the two groups

IrIX EH 4 (n=101) P[] 5 R 241 (n=23)
10X 0.11£0.31 0.10£0.29
2 X 0.13+0.34 0.18+0.39
3 X 0.52+0.70 0.36£0.45
4 X 1.73+0.81 1.43+0.90
5 X 0.82+0.64 1.23+0.92
6 X 2.03+0.82 2.30£0.93
7 X 1.27+0.87 0.67+0.66
8 X 0.64+0.64 0.43+0.66
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