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Clinical efficacy and feasibility of locking plate and intramedullary nail internal fixation with
early rehabilitation in elderly patients with proximal humeral fractures

HAN Xinzuo, QI Pan, JIN Taoran, LIU Kemin, LIU Sihai
(Department of Orthopaedics , Beijing Boai Hospital , China Rehabilitation Research Center, Beijing 100068 , China)

Abstract Objective To compare the clinical efficacy and feasibility of locking plate and intramedullary nail internal fixation with
early rehabilitation in elderly patients with proximal humeral fractures. Methods We retrospectively analyzed the clinical data of elderly
patients with proximal humeral fractures,including 25 and 20 persons receiving locking plate and intramedullary nail internal fixation
(groups A and B), respectively. We compared the operation situation, length of hospital stay, fracture healing time , postoperative complica-
tion incidence, postoperative serum inflammatory cytokine levels, postoperative pain score, shoulder joint function score, and quality of life
score between the two groups. All patients received early rehabilitation after surgery. Results  The operation time, length of hospital stay,
fracture healing time, and intraoperative blood loss in group B were significantly shorter than those in group A (P < 0.05). The C-reactive
protein and procalcitonin levels on postoperative days 1 to 3 in group B were significantly lower than those in group A (P < 0.05). The
pain score 12 to 48 hours after the operation in group B was significantly lower than that in group A (P < 0.05). The shoulder
joint function and quality of life scores after the operation were significantly higher than those before the operation in both groups (P < 0.05).
Conclusion Locking plate and intramedullary nail internal fixation with early rehabilitation could effectively improve shoulder joint
function in elderly patients with proximal humeral fractures.

Keywords proximal humeral fracture; locking plate; intramedullary nail; early rehabilitation
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A, preoperation; B, I month after the operation; C,3 months after the operation.
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Fig.1 X-ray images of a typical case of open reduction and locking plate internal fixation
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A, preoperation; B, 1 month after the operation ; C,3 months after the operation.
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Fig.2 X-ray images of a typical case of limited open reduction and intramedullary nail internal fixation
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Tab.1 Comparison of the operation situation, length of hospital stay, and fracture healing time between the two groups
Group n Operation time (min) ~ Intraoperative blood loss (mL)  Length of hospital stay (d)  Fracture healing time (week)

A 25 120.53 £29.74 261.27 £ 52.61 12.15+2.86 14.28 +1.30

B 20 82.17 £ 18.32" 102.38 + 28.29" 9.21+2.47" 12.93 + 1.18"

1) P < 0.05 vs. group A.
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Tab.2 Comparison of postoperative complication incidence between the two groups [n (%) ]

Group n Infection Osteonecrosis of the humeral head  Impingement syndrome of the shoulder Total incidence
A 25 2(8.0) 1(4.0) 2(8.0) 5(20.0)
B 20 0(0) 0(0) 0(0) 0(0)
ARJFH51~3K, BALCRP . PCT/KF- 1] S AL TA ARJ512~48 h, B PR I 2] AR T AL (P <
4 (P<0.05), ZFEAGIHFE L MWK, 0.05), ZFH G2 L 34,
24 ARJFFIRITFIH HLEL 2.5 JR KT IIREEST Y AL
#=3 2HEAREFMFRMEMIEEFXKFRI LS
Tab.3 Comparison of postoperative serum inflammatory cytokine levels between the two groups
CRP (mg/L) PCT (ng/mL)
Group n
Day 1 Day 2 Day 3 Day 1 Day 2 Day 3
25 8.97 + 1.65 7.93 +1.50 6.80 + 1.54 2.54 +0.49 1.97 +0.42 143 +£0.36
B 20 7.32+1.20" 6.41 1.24" 527 +1.19" 2.05+0.41" 1.46 +0.37" 1.07 +0.32"
CRP, C-reactive protein; PCT, procalcitonin. 1 )P < 0.05 vs. group A.
x4 2HRFEBIESLE
Tab.4 Comparison of postoperative pain score between the two groups
Group n 12h 24 h 36 h 48 h
A 25 4.52 +0.87 3.97 +0.84 342 +0.76 2.95+0.73
B 20 3.46 £0.71" 2.92+0.65" 2.49 £0.69" 2.10£0.58"

1) P < 0.05 vs. group A.

ARIGUVR3AS 2288 R IRV B BORTT 2.6 AETETEIT/ I LR
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TR SR G VRI3AS H 24 bedse, JH R iiedrsr 0.05) o IlL3ke.
WIS 4225 (P> 0.05) LS.
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Tab.5 Comparison of shoulder joint score between the two groups

Group n Preoperation 1 month after the operation 3 months after the operation
A 25 40.26 + 4.42 71.59 = 8.40" 89.41£9.25"%
B 20 39.65+5.14 71.93 = 8.34" 89.87 £9.12"%

1) P < 0.05 vs. preoperation;2) P < 0.05 vs. 1 month after the operation.

*6 2HERFEFRETSHILLE

Tab.6 Comparison of postoperative quality of life score between the two groups

Group Physiology Psychology Environment Social relation
A(n=25)
Preoperation 70.81 +5.20 7023 +5.14 70.34 +4.91 70.58 +5.09
After the operation 7734 + 642" 77.87 +6.17" 76.46 + 5.23" 76.73 = 5.40"
B (n=20)
Preoperation 70.96 +5.17 70.45 +5.13 70.48 +4.99 70.20 £ 5.16
After the operation 84.05 + 6.59"? 84.39 + 6.28"? 82.47 +5.38"% 83.62£5.71"%

1)P < 0.05 vs. preoperation within group; 2)P < 0.05 vs. group A at the same time point.
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