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Effects of percutaneous minimally invasive bone plate internal fixation on joint function and serum BGP, PICP, CTX 

levels in patients with mid-shaft fracture of the humerus 
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Abstract: Objective  To analyze the effects of percutaneous minimally invasive bone plate internal fixation on joint function and serum 

levels of bone gla protein (BGP), propeptide of typeprocollagen (PICP) and collagen carboxy-terminal peptide (CTX) in patients with mid-shaft 

fracture of the humerus. Methods  A total of 90 patients with mid-shaft fracture of the humerus admitted to the WU'AN First People's Hospital 

from March 2018 to November 2019 were selected and divided into the control group (45 cases) and the observation group (45 cases) according to 

the random number table rule. Patients in the control group underwent traditional open reduction and internal fixation, and patients in the 

observation group underwent percutaneous minimally invasive bone plate internal fixation. ALL patients were followed up for 6 months after 

surgery. The surgical conditions were compared between the two groups; the joint function and serum BGP, PICP, CTX levels were compared 

between the two groups before and 6 months after surgery; the incidence of complications were compared betwwen the two groups at 6 months after 

surgery. Results  Compared with the control group, the operation time, hospital stay and fracture healing time of the observation group were 

shortened, and the intraoperative blood loss was reduced; compared with preoperatively, the Mayo score, Constant Murley score, serum BGP and 

PICP levels of the two groups of patients increased 6 months after surgery, and the observation group was higher than the control group; while the 

serum CTX level was decreased, and the observation group was lower than the control group; the total incidence of complications in the observation 

group (4.44%) was lower than that of the control group (22.22%) 6 months after surgery (all P 0.05). Conclusion  Percutaneous minimally 

invasive bone plate internal fixation can improve the treatment effects of patients with mid-shaft fracture of the humerus, improve joint function, 

promote fracture healing and reduce complications. 
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1.1    2018 3 2019 11

90

45 45

22 23 25 58

41.54 1.87 5 32 h 20.46 3.97 h

21 24 24 59

41.48 1.69 5 33 h 20.52 3.86 h

P 0.05
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1.4    SPSS 23.0

s t [ (%)]
2 P 0.05  

2   

2.1    

P 0.05 1  

1  ( s) 

 

(min) 

 

(mL) 

 

(d) ( ) 

45 98.60 24.60 354.61 150.06 17.50 2.34 18.14 3.22

45 77.61 19.54 93.54 25.90 11.25 1.18 14.22 3.33

t   4.482 11.501 15.998 5.677 

P  0.05 0.05 0.05 0.05 

2.2    6 Mayo

Constant Murley

P 0.05 2  

2  ( s, ) 

Mayo  Constant Murley  

 6   6

45 72.16 11.46 81.64 7.54* 68.42 4.87 78.62 6.24*

45 72.09 10.64 92.41 5.79* 68.51 5.26 90.64 5.40*

t   0.030 7.600 0.084 9.771 

P   0.05 0.05 0.05 0.05 

*P 0.05  
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3  BGP PICP CTX ( s) 

BGP( g/L) PICP(ng/mL) CTX(mg/L) 
  

 6   6   6  

 45 3.72 0.52 6.32 1.57* 52.64 4.65 82.60 2.64* 0.89 0.12 0.70 0.15* 

 45 3.50 0.62 8.66 1.26* 54.09 5.21 105.68 11.57* 0.87 0.11 0.42 0.19* 

t   1.824 7.798 1.393 13.046 0.824 7.759 

P   0.05 0.05 0.05 0.05 0.05 0.05 

*P 0.05  

4  [ (%)] 

        

 45 2(4.44) 2(4.44) 1(2.22) 3(6.66) 2(4.44) 10(22.22) 

 45 0(0.00) 1(2.22) 0(0.00) 1(2.22) 0(0.00) 2(4.44) 

2        6.154 

P        0.05 
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