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ABSTRACT Objective: To investigate the superiorityof advanced upper anterioracromial approach combined with locking proximal
humeral plate used for proximal humeral fractures. Methods: 72 proximal humeral fracture patients were treated with advanced upper an-
terioracromial approach (group A), deltoid-split approach (group B) and deltopectoral approach (group C) combined with locking proxi-
mal humeral plate (LPHP) fixation. The operation time, intraoperative bleeding volume, amount of postoperative drainage, visual ana-
logue scale one week postoperatively, Constan-Murley scale and fracture healing rate 3 months after the operation were documented and
statistically analyzed. Results: The operation time between group A and B had no statistical difference (P>0.05), which was higher than
group C (P<0.05); Intraoperative bleeding volume, amount of postoperative drainage and visual analogue scale one week postoperatively
between group A and B had no statistical difference (P>0.05), which was lower than group C (P<0.05); Three weeks after the operation,
Constan-Murley scale and fracture healing rate between group A and B had no statistical difference (P>0.05 and P>0.0125 respectively),
which was higher than group C (P<0.05 and P<0.0125 respectively). Conclusion: Using advanced upper anterioracromial approach for
the treatment of proximal humeral fracture is minimally invasive. Meanwhile, surgeons can extend this approach easily when necessary.
It is an ideal operative approach for proximal humeral fractures.
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Table 1 Comparison of general information between each group(xt s)

Gender Fracture type in NEER classification
Group n Female Male Age Weight Two-part Three-part- four-part
fracture fracture fracture
A 37 15 22 64.2+ 6.4 68.4+ 4.7 12 22 3
B 22 8 14 65.5£ 5.2 65.7+ 5.6 8 12 2
C 13 6 7 63.4% 6.1 67.2+ 6.3 2 10 1
P 0.849 0.139 0.1750 0.551
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Fig. 1 Illustration of each surgical approach

Note: A Advanced upper anterioracromialapproach, BDeltoid-split approach, CDeltopectoral approach
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Fig. 2 Surgical exposure and LPHP placement process in group A
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Fig.3 Acase for advanced upper anterioracromialapproach

Note: A Preoperative anterior-posterior X-ray film of a patient with four-part proximal humeral fracture, BPreoperative CT image 3D reconstruction,
Clntraoperative X-ray examination after traction reduction, D Picture of the skin 10 days after the operation, E,Fanterior-posterior and lateral X-ray

examination of proximal humerus 3 months after the operation.
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Table 2 MOT, MBV, PB in each group(n=72,x+ s)

Group MOT (min) MBV (mL) PB (mL)
Advanced upper anterioracromial
110.4+ 10.1 192.9+ 334 49.5% 6.5
approach(A)
Deltoid-splitapproach(B) 110.7£ 9.8 190.9+ 33.8 50.2% 8.5
Deltopectoralapproach(C) 85.3% 4.4 326.8% 70.7 111.5+ 182

i:P<0.05 5 CAALE, P<0.05 5 C ALk,

Note: P<0.05 comparison between group A and group C, P<0.05 comparison between group B and group C.

2.3 VAS ¥43( Visual analogue scale, VAS )
3 HAFAR AJG 1 ARG 3H VAS T4 LR 3, R
i, ZH B VAS T ST 51 (P>0.05); RJ5 1 8, K

RAYEHT L5 AR R T AMUA B VAS 125K T8 1
A B 2 (P<0.05) Bt it24 A 5 3, J5 3 A~ H VSA 343 (P>0.
05), G105 Lo

£ 3 RiF VAS i (n=72,x s)

Table 3 Visual analogue scale (n=72, xt s)

1week after the operation 3 months after the operation

Group Pre-operation
Advanced upper anterioracromial
6.5+ 0.5
approach(A)
Deltoid-splitapproach(B) 6.8+ 0.7
Deltopectoralapproach(C) 7.0+ 0.8

4.5+ 0.6 1.2+ 0.4
4.9+ 0.6 1.2+ 0.4
6.2+ 0.8 22+ 0.7

iE: P<0.05 5 C ALL%, P<0.05 5 C AHLk%,

Note: P<0.05 comparison between group A and group C, P<0.05 comparison between group B and group C.
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Table 4 Constant-Murley score after the operation(n=72, xt s)

Group 3 months 6 months 12 months
Advanced upper anterioracromial
approach(A) 542+ 2.5 64.0+ 3.7 79.7+ 6.4
Deltoid-splitapproach(B) 54.6% 3.1 642+ 3.4 79.7+ 6.8
Deltopectoralapproach(C) 41.5% 6.7 64.6% 5.0 82.5+ 5.2
iE: P<0.05 5 CAAL%, P<0.05 5 C A%,
Note: P<0.05 comparison between group A and group C, P<0.05 comparison between group B and group C.
x5 RE3INABIRSENFALLER
Table 5 Comparison of fracture healing rate between each two groups three months after the operation
Group Healed Unhealed Total Fisher probability P
Advanced upper anterioracromial approach 32 5 37
Deltoid-splitapproach 20 2 22 0.698 >0.0125
Total 52 7 59
Advanced upper anterioracromial approach 31 5 36
Deltopectoralapproach 6 7 13 0.008 <0.0125
Total 37 12 49
Deltoid-split approach 20 2 22
Deltopectoralapproach 6 7 13 0.006 <0.0125
Total 26 9 35
3 ¥fig
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Fig.4 X ray examination of a patient in group C complicated with

nonunion one year after the operation
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