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Clinical study of double plate system in the treatment of complex proximal humeral fractures in the elderly
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pital ,Hangzhou 310030, Zhejiang ,China;2. Department of Orthopaedics ,the No.1 People’s Hospital of Pinghu,Pinghu
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ABSTRACT Objective To explore the clinical outcomes of anteromedial combined with lateral locking plate for complex
proximal humeral fractures in the eldery. Methods From June 2018 to October 2020,30 patients who underwent surgical treat-
ment for Neer grade 3 to 4 proximal humeral fractures ,including 8 males and 22 females,aged from 51 to 78 years old with an
average of (61.5+7.5) years old. Of them, 15 patients had fractures fixed with anteromedial combined with lateral locking plate
(ALLP group) ,whereas 15 received internal fixation with proximal humerus locking plate only (PHLP group). The clinical da-
ta,simple shoulder test (SST) , humeral head height loss, varus angle and shoulder range of motion were compared between the
two groups. Results All fractures were healed. The follow-up time ranged from 12 to 24 months,with an average of (14.3+2.9)
months. The operation time of ALLP group was longer than that of PHLP group (P<0.05). There was no significant difference in
intraoperative blood loss between the two groups  (P>0.05). There was no significant difference in SST score between the two
groups at 1,3 and 12 months after operation (P>0.05). In terms of radiographic measurement , there was no significant differ-
ence in humeral head height loss and varus angle between the two groups at 1 and 3 months after operation (P>0.05). At 12
months after operation, the height loss and varus angle of humeral head in ALLP group were lower than those in PHLP group
(P<0.05). In shoulder range of motion , the range of forward elevation in ALLP group was larger than that in PHLP group 1 year
after operation (P<0.05). There was no significant difference in external rotation between the two groups. Conclusion Antero-
medial combined with lateral locking plate in the treatment of complex proximal humeral fractures in the elderly can increase
the stability of the medial column and obtain a good fracture prognosis. But there are also disadvantages such as longer opera-
tion time, so it should be individualized according to the fracture type of the patient.
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Tab.1 Comparison of preoperative general conditions between the two groups of elderly patients with complex proximal

humeral fractures

15 ke R ] R QWJT’E'HHE%?I £/ 151
(x+s)/ % (x+s)/cm (x+s)/kg (x#s5)/(kg-m?) 2} 4
PHLP 41 15 59.40+6.58 162.80+6.46 62.20+5.13 23.47+1.46 5 10
ALLP 4 15 63.53+8.05 162.47+5.96 61.67+8.35 23.28+1.99 3 12
K65 56 1L 1=1.540 1=0.147 1=0.211 1=0.307 x’=0.682
Py 0.135 0.884 0.835 0.761 0.409
a1 - FARIAL/ ] Neer 43 %1/451 R 1M/ ] Hl PR /141 W% A/ 4]
7ot A O S A x A & A ¥
PHLP 41 15 6 9 7 8 7 4 11 4 11
ALLP 4 15 5 10 6 7 8 5 10 3 12
B ¥=0.144 ¥=0.136 ¥=0.133 ¥=0.159 ¥=0.186
Py 0.705 0.712 0.715 0.690 0.666
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Tab.2 Comparison of SST scores at different time points
after operation between the two groups of elderly patients

with complex proximal humeral fractures(x+s)

FLAL S
]| i AE1AA AKE3I4H S KR I124H
PHLP %4 15 1.87+0.74 5.80+1.26 9.20+1.78
ALLP 2 15 2.130.74 6.33+1.29 9.80+1.42
F 1t 0.996 1.306 1.038
Pt 0.334 0.263 0.317
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Tab.3 Comparison of humeral head height loss and humeral head inversion angle at different time points after operation

between the two groups of elderly patients with complex proximal humeral fractures(x+s)

a5 o Uy 2K 5 BE F e /mm JIE ¥y %k ) A7/

AJE 1A H ARJa 34 H AJE 124 H ARJE 1AH AJE 34 H ARJa 1245
PHLP 41 15 0.49+0.46 1.23+0.74 3.34+1.00 0.31+0.55 0.84+0.49 4.08+1.19
ALLP £ 15 0.410.57 0.92+0.60 1.97+0.44 0.400.64 0.90+0.76 2.32+0.88
F 0.178 1.643 23.781 0.154 0.066 21.207
Pl 0.676 0.210 0.000 0.698 0.799 0.000
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Fig.l A 55-year-old female patient,underwent double plate internal
fixation after right proximal humerus fracture caused by falling down
1a. Preoperative three-dimensional CT film of right shoulder showed Neer
type IV fracture 1b. Absorbable sutures were inserted into the lateral

plate for fast suture of rotator cuff insertion 1c¢,1d. The position of later-

al plate and anteromedial plate during operation  1e. Intraoperative X-ray showed good reduction and internal fixation 1f. Length of incision after op-

eration 1g. Three months after operation,the AP X-ray film showed that the fracture reduction was good and the internal fixation was not displaced

1h. One year after operation, AP X-ray film showed that the fracture healed well , and there was no displacement of internal fixation 1i. The internal fixa-

tion was removed 14 months after the operation,and the X-ray film showed that there was no obvious varus of the humeral head 1j. One week after the

removal of the internal fixation , the right shoulder flexion and lifting function was good
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Fig.2 A 67-year-old female patient,underwent simple lateral locking plate internal fixation after the fracture of the proximal right humerus caused by a

fall 2a,2b. Preoperative three-dimensional CT film of right shoulder showed Neer type IV fracture 2c,2d. Intraoperative X-ray showed good reduction
and internal fixation 2e. Two days after operation,the AP X-ray film showed that the fracture reduction was good and the internal fixation was not

displaced  2f. One months after operation,the AP X-ray film showed that the fracture reduction was good and the internal fixation was not displaced

2g. Three months after operation, AP X-ray film showed that the fracture healed well ,and there was no displacement of internal fixation ~2h. One year af-

ter operation, AP X-ray film showed that the fracture healed well , and there was no displacement of internal fixation

x4 MEZFEERMBERBNESE
RE1ERBXTENELE (v+s)
Tab.4 Comparison of shoulder range of motion at 1 year
after operation between the two groups of elderly patients

with complex proximal humeral fractures (x+s)
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