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Proximal humeral internal locking system and injectable calcium sulfate graft for the
treatment of osteoporotic proximal humeral fractures in elderly patients

Liu Zi-zhang, Zhang Guang-ming, Ge Tao, Yang Yun-fa
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BACKGROUND: There are some satisfactory curative effect for the treatment of comminuted osteoporotic proximal
humeral fractures with proximal humeral internal locking system, but always following some complications, such as
displacement and loosen of internal fixation.

OBJECTIVE: To investigate the clinical effect of proximal humeral internal locking system and minimally invasive

injectable graft for the treatment of osteoporotic proximal humeral fractures in elderly patients.

METHODS: The 50 patients with proximal humeral fractures were randomly divided into two groups: the experimental
group (n=29) and the control group (n=21). The experimental group was treated with proximal humeral internal locking

system in minimal invasion. The control group was treated with proximal humeral internal locking system in minimal
invasion, and augmentation with minimally invasive injectable graft.

RESULTS AND CONCLUSION: The follow-up period was 11-25 months. All achieved fracture healing. There was no
significant difference in fracture healing time and the excellent and good rate of shoulder Neer score between two
groups. The complication rate and the restoration loss height of the experimental group were lower than those of the

control group (P < 0.05). It indicates that proximal humeral internal locking system and minimally invasive injectable

graft is an effective method for the treatment of osteoporotic proximal humeral fractures in elderly patients with the

advantages of relatively minor trauma, stable fixation, fewer complication, and better function.
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Table 1 General information of the patients in two groups
Age Surgical time after .
Group (Xs, yr) Injuries (XS, d) Left/Right
Control (n=21) 69.7+6.5 3.2#0.8 12/9
Experimental (n=29)  70.4+5.9 3.240.9 10/19
t/x? t=0.395 t=0.311 X?=1.172
P 0.695 0.757 0.192
Neer (n) Comorbidity (n)
Group Male/Female
1L/AI/V 0/1/2/3/4
Control (n=21) 5/16 10/8/3 4/7/6/3/1
Experimental (n=29) 9/20 9/13/7 6/10/8/4/1
x? 0.059 1.165 0.079
P 0.080 0.446 0.999

L. 294k 11-2240 H, 164 H, B
oE, mAN-16/4, T1(12.1+1.4) 4. H it
ML, WE SKIABELE], AT E oS, 1R oYk &
B, B EREETE(1.520.3) mm. K514 H,
JB KT INeeri/y: #i92.24), #%1%62.3%, “11483.7
gy, Hehika2fl, Ri26l, nrafl, z14l, iR 2%83%.

WA NeeriF iR FEEZR LR EHRELEP >
0.05); 7EFFARIE AL FE K iy B U7 1 22 A W i
(P <0.05), &2,

* 2 WHLERE AR KRG & IR LR
Table 2 Comparison of various intraoperative and
postoperative indicators
Grou Operation time Intraoperative Healing time
p (XS, min) bleeding (X£s, mL) (X£S, W)
Experimental 65.8+12.9 102.5+12.1 12.7+1.6
Control 70.7+13.1 110.1+13.7 12.1+1.4
t 1.198 0.409 1.281
P 0.237 0.684 0.206
Group Restoration loss Complication Excellent and
(X£s, mm) (n) good rate (%)
Experimental 2.9+0.4 6 76.2
Control 1.5+0.3 1 82.8
t/ x? t=8.234 x?=4.469 x?=1.104
P 0.000 0.035 0.293
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a: Before fixation c: Before fixation

b: Before fixation

d: After fixation and e: Fracture healing  f: Removal fixation
augmentation

Figure 1 X-ray film of a 67-year-old male patient with left
proximal humeral fractures caused by tumble. He
was treated with proximal humeral internal locking
system augmentation with minimally invasive
injectable graft
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a: Before fixation b: Before fixation

c: 2 wk after fixation d: Fixation again

Figure 2 X-ray film of a 70-year-old male patient with left
proximal humeral fractures caused by tumble. He
was treated with proximal humeral internal locking
system (PHILOS) and minimally invasive injectable
graft, and the 1 wk postoperative X-ray film showed
the fracture displacement and the failure fixation,
and then the open reduction was performed for the
PHILOS and Kirschner wire treatment
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