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Effect of minimally invasive plate osteosynthesis through two approaches on bone metabolic activity and radial nerve
injury in patients with humeral midshaft fracture DU Yi-xin,CHEN Jian-jun,CAQO Bin-hao,ZENG Li,and ZHENG
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ABSTRACT Objective:To compare application of minimally invasive plate osteosynthesis (MIPO) through two approaches
for patients with humeral midshaft fracture,and analyzes the effect on bone metabolic activity and radial nerve injury. Meth-
ods: From April 2014 to May 2017,76 patients with humeral midshaft fracture treated by MIPO were selected and randomly
divided into group A (anterior approache group) and group B (lateral approach group) according to random number stable. In
group A ,there were 38 patients including 22 males and 16 females , aged from 18 to 74 years old with an average age of (48.21+
5.79) years old ;24 patients were caused by traffic accidents, 6 patients were caused by heavy object crushing, 8 patients were
caused by falling down ;20 patient were on the right side, 18 patients were on the left side; 15 patients were type A, 17 patients
were type B,6 patients were type C according to AO classification; the patients were treated by MIPO through anterior ap-
proach. In group B, there were 38 patients including 23 males and 15 females , aged from 20 to 73 years old with an average age
of (48.40+5.81) years old ;26 patients were caused by traffic accidents,5 patients were caused by heavy object crushing,7 pa-
tients were caused by falling down;17 patients were on the right side,21 patients were on the left side; 15 patients were type
A, 18 cases were type B,5 cases were type C according to AO classification ;the patients were treated by MIPO through lateral

approach. Intraoperative blood loss,operative time,hospital stays,fracture healing time between two groups were compared.
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Bone gla protein (BGP) ,collagen C—terminal peptide (CTX) and osteoprotegerin (OPG) were tested before and after opera-

tion. The incidence of radial nerve injury after operation was observed. Results: All patients were followed-up from 12 to 18

months with an average of (15.4+2.1) months. There were no statistical differences in operative time , intraoperative blood loss

between two groups. Hospital stays,fracture healing time in group A were (6.52+1.81) d, (13.27+3.01) weeks respectively,

while in group B were (9.61+1.99) d, (14.83+3.08) weeks;and had differences between two groups. There were no differences
in BGP,0PG and CTX,BGP between two groups and OPG in group A at 1 month after operation were (7.10£0.58) ng/ml,
(173.67+9.12) pg/ml and higher than that of group B (6.63+0.62) ng/ml, (152.80+9.23) pg/ml;while CTX in group A
(224.52+12.67) pg/ml was lower than that of group B (259.13+13.54) pg/ml(P<0.05). No patient occurred radial nerve in-

jury in group A,4 patients occurred radial nerve injury in group B,and had statistical differences between two groups (¥’=

4.220,P<0.05). Conclusion ;: Compared with lateral approach , anterior approach has much more effective in minimally invasive

MIPO for humeral shaft fractures , which could improve bone metabolism and reduce risk of radial nerve injury.
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Tab.l1 Comparison of preoperative general data of patients with humeral midshaft fracture between two groups
. P (1) H IR () i () AO 73 B (Hi])
215 g ————— FR @, ) A
5 S OGBS EYRAE A Ak M A AT B 7 Ccxl
A2 38 22 16 48.21+5.79 24 6 8 18 20 15 17 6
B4 38 23 15 48.40+5.81 26 5 7 17 21 15 18 5
A6 58 {E x’=0.961 1=0.798 x’=1.035 X’=0.843 x=0314
PAE 0.176 0.337 0.098 0.515 0.120
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Note : Group A stands for anterior approach group, group B stands for lateral approach group. the same below
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Tab.2 Comparison of postoperative general data of patients

with humeral midshaft fracture between two groups (x+s)
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(ml) (min) (d) i) ()
Al 38  79.57+842 90361047 6.52x1.81  13.27+3.01
B4l 38 8L63:8.65 92.53x10.81 9.61x1.99  14.833.08
Ll 1.052 0.889 7.081 2.233
Pl 0.296 0.377 0.000 0.027
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Tab.3 Comparison of serum BGP,CTX and OPG levels before and after operation between two groups of patients with

humeral midshaft fracture (x+s)

5 _— ‘ BGP(ng/ml) ‘ CTX (pg/ml) : ‘ OPG(pg/ml)

AH AJE1TAH A A ARIE 141 AT AIE1AMA
A2 38 3.37+0.62 7.10£0.58* 352.14£25.42 224.52+12.67" 122.95+9.74 173.67+9.12¢
B4l 38 3.39+0.65 6.63+0.62" 349.42+25.38 259.13+13.54¢ 123.51+9.80 152.80+9.23"
(R[] 0.137 3413 0.467 11.505 0.250 9.915
Py 0.891 0.001 0.642 0.000 0.803 0.000

e 5 A 4ARR 4R, 4=27.083,P=0.000;"=22.235,P=0.000;%=27.698,P=0.000, 5 B 41 A fiij kL # ,4=19.349,P=0.000;¢=23.432 ,P=0.000;'t=

13.412,P=0.000

Note : Compared with group A before operation ,*=27.083, P=0.000;"=22.235, P=0.000;7=27.698 , P=0.000. Compare with group B before operation ‘=

19.349,P=0.000;1=23.432,P=0.000;=13.412, P=0.000
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Fig.1 Patient,male,55-year-old,left humeral shaft fracture caused by traffic accident and treated by anterior approach  1a. Preoperative AP X-ray at
1 week showed left humeral shaft fracture 1b. Positive C-arm fluoroscopy in operation showed reduction of fracture and satisfied internal
fixation 1c. Postoperative AP X-ray at 5 months showed good fracture fixation with formation of callus and fracture line blurred  1d. Postoperative AP X-

ray at 8 months showed good fracture fixation with formation of callus and fracture line blurred disappeared

B2 B, L,69 8 BESKILE T EI, RAIMUARGST  2a RAi 1 FIES X R RS T84 2b. RPIES CIRE X LEHUR
B, NEEW R 2¢ RJG 8 DA IEA X KA /R B0 BEH &L B BT il 2d. RS 17 A IEGL X SR 7n 847 [ € RAT, &
PreFEATH

Fig.2 Patient,female,69-year-old,left humeral shaft fracture caused by falling down, treated by lateral approach 2a. Preoperative AP X-ray at 1 week

showed left humeral shaft fracture  2b. Positive C-arm fluoroscopy in operation showed fracture reduction and satisfied reduction  2c. Postoperative AP
X-ray at 8 months showed good fracture fixation with little callus and fracture line blurred = 2d. Postoperative AP X-ray at 17 months showed good fracture

fixation and fracture line disappeared
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